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NORMAL' TREGNANCY. 


•Ovulation 

Thr ova^y is the storeJ»(^URe in which ,cgg-cells (oocytes) 
nte preservecti and from whicli they are ^riodically liberate d 
<lnring the years comprised between puberty and^ the 
•nenopause. Ovulation is the pij)ces.i by which oocytes are 
. flischargod fr«m theit jfroteeting chambers — the Graafian 
follicle? — ^into the peritoneal cavity ; this process includes 
the two stages of maturation (ripening) and deliiscence^ 
(rupture) of the follicles. A follicle in the resting phase 
before ripening has eommenced) l^ps deeply in the cortical 
la^'cr of the, ovary, separateef from the surface by a stratum 
of ovarian tissue of variable thicknoas. In the lipening 
process two changes occiu* ; (1 )*W first approaches the surface, 
and fintSly becoijfi's partly extj'udefl, forming a protuberance 
on tljp ovary, tl?e gcrm-epitli#lial covering at that spot being 
lost ; it increases greatly in size. The structure of a 
ripening follicle is sHhw'u^n Fig. 1. Vhe process of o:2trut;^oi:ri 
has not been fully studied, J>ut theic occurs an undoubted 
displacement ot the eniargii^ follicle tof^ards the surface. 
^The nj^uses ofijrflijtureuare ateojj)b8^fb*and probably complex, 
*and*tnAny dUferent^ views conceming' .,them' luA^e been 
ad^^nced. ^ groat increase in the %moi^t of hqppr foUici^ 
occiu^ durifig inf^tufatmn, partly by tra nsud& ^ioig, from th§ 
congested ovarian ve8selg,*and partfy perhaps by secj^tlon 
lErom .the prdliferating cells of the ^an»losa ; towasrds^the, 
'5n(f*crf the, pro(^8S jhaempnS^age may aJsb occfJt mtef the 
fqJLiiole, c'ausiilg f?*sfidden»inoreai^ 'in tension which would 
easijy.detemii^Tupfiir^. •daSrk ha^poml«?d,ofi^ thSl there' 

p^ ylna ^ fiplls during ovulation, 
•d^lli^ hp b^e!VA^?j|„^ereteel th^intra-fpllicidardensisin. 
Jtt ad{£tion, d^meratijie processes of the rvatur^ ?f 
of oiir pturt«of%i}e wail pf the follicle, wluoh lies exposed 

•B.M. * 1 ' 




Sro. 1. — llifSeuifL^ Graafian FollicK^ protrBdiiig jijx^ the Siirfaco®of the 

Ovarji (Jjuifiin.j 

• • • • ’ • • 

\fi a wlo qsjgnoH tkc oocyte ^ithyt into the pefitonoal c^i\|iity« * 

• The discu^ j>roligqpuH is iiwalJjf, b^U no^aJjfays, littach§d to 
'^he dcofest part^ the^van o| thg fullipje. «i^a*^el has^shoWh 
fthat jEatty degdbcration of thR^ granwlo^ cell| ydKurs dufing 
Ibaaturatlon, and this,>t)7 wetlceningl^ fttsa^hii^cmts of The, 
ioocyte, no <!oubt assistl its liberatidif aiuf osoape frosn the 
follicle,* Occg^dcAaUj; two and somefimies jihr^ edcyte^ ar^v,-' 
fono^ia. a. fQihojp. ^ Stoinetift^ 





•OVULATION 


3 


tthis givctt the opportunity for p re gnan cy Co if 

lupetmatozoa should chance to enl 4 ^ tlhc follicle* 

i^see p. itfl)) ; othcrwij;e the o<K;yfe w^^uld pcrjsh«£/i situ and 
fnpjj-detachment'thus become a pof^sible caifse of 
•hut welmve no definiie information upon this |)oint. The 
hynj^an oocyte is a large cell, 200^ inVliaineter. cAisisting C9fc« 
the zona, pellucid^ or sfriata (cell-envelope), the vitollus or 
y^ coueistiug of ci)ars(fly grrftn\ilg.i; protoplasffii (cell-body, 



^Fro. U. —lT*iman (•ojyti* sfliowiiif? the Coyma jUtdiuUi, Zona Uadiata, 
Oraiiuliir Vrcjt^plasm, Geftni|faL ye?iole, and Germinal Spot. 
(V^n der Strijliirfroiif GalAnii and Blacker.)^ • • 

cytoplasm), ‘The germitml^vesicle (uueJeu^, anf^tha^gcmiinaj^ 
spot (Tmeleoliis). ** All oocy/e sonjetiwes contains t%TO nuclei, 
and tlyi nucleolus is not'infrequeft^y double. The huflian 
after ft% eso^iaje froraSthcwfollicle, isPshow*;jn Eife. 2f 
it rotip;ins*a*covefif*^of seVerM laA/cg's of ctelle denved from 
tlfe di^cuB pr$ligorui^ Midtioh stirve t« prdtoct tt..duhng it«* 
trai&iV to tti^ tube ,* in the tube ^his* protective * 

povenng di^ppe^^. *Ph« celT4forAiJfg the co^omib rodt^to 
^ merely softt«9w^at hjfl^ialised celTs pf t^e saijac origin as 
1|ho8e of the dt^i^ p^rofig^rus. • * ’,♦ 

t^epyi^-the oocyte miiSraJ^ijfto 



4 


NORMAL PREGNANCY 


the ^allopi^ln"tltb^. It was at (Ane time thought thaC'cluring 
oSrylati6r. the fiinbrisx? of the ybcfoniiiial osVium l)CH'!ame iur^d , 
like erectile tissue and spread over tlio ova^*y like tlio lingers 

of the han^, that the dVum was diaelfiirgod diwotly IntQ 

the mouth of *1110 tube itself. Tlik; Wi^yv appears to rest 
upon fancyf and is opposed to established elinieal fadls. We, 
.know now'Miat theoo(*> to does not always enter the Kallopian 
tube of the same side, but may pass rJieross the pelvic 
peritoneal r.*vity and^ entef th<‘ o^)jK)site tube. This 
phenomenon, known as ' extejiial wandering.' has been 
dlemonstrated by^eases in v hufh a woman lias become 
‘pregi^aiit after Josing the ovary of one side aiiTl thg lube 6f 
the other ; the discharged oocyte must, in such Vases, pass 
across the pouch of Douglas. "J'hc d'stance bet wccmi the ovary 
and the mouth of the opposite hVllopian lube is not great, 
and may be reduced by the peJvi(’ congest ion accompanying 
"ovulation. The oocyte lia.^ no locomotive power c'f its 
own, and must be carried by peritoneal ciirre^nts from the. 
ovary to the lube. Tnere is no difheulty iu Ix^lieving that 
such currents exist jp. .the neighbourhood of the abdominal 
: ostia, for the c ilj^ covering the miKJous surfac‘es of I lie 
limbriie work ^.ovvards ttlui uterui. and naturally?/ set. up 
currents travelling in that dyvetion in t!u‘ thin layei^of 
fluid wly'ch covau’s M.he peritoneum. Their (^\isten('!(.' in 
Icyyer animals has been {xetually d'lnoj'strated b_\* irpjeeting 
insoluble particles into the jieritoneal cavity ; «some of 
these have afier^rds been foglul iii tlio lubes, having beeii . 
carried thitlior by |H?iytone«<l jjurrerits. once the 

oocyte bas f-'cached one fJi^ tubal liiiibrmv ^it is probal^ 
4 t!iat peris^taltic coiitractions of the tubal mufcScle play a jxJirt 
even morgs iinport&ut than ciliary act ion in paj<.sing it m\ to 
rhe utcriis. c / . * 

v\fter tlie Graalian follicle has riiptured and discharged its 
Contents, undergoes Important changes antt is'‘hencef»rth# 
termed the A gjVat c^e;^|,®of at?tention has 

recently beeti pc^id to b^tli'th:5 siy.im^urp ami the functions \)f 
this body, *aTicif there is some* evideKce^acVuiViulttting /hat it. 
may normally exert ‘ a cer%1'n jnUucn^^^ 

pregnancy, and' that liiorbid conditirmS^ ofr the <loVefbpitig 
ovuJM* Within thS uterus, and of thV corpus luteMm in tine 

<1 - m » 

ova5:y, frojq^ntlj-^o-exist^ 



CJWRPUS LUTEUM 


The cavity rupturjid folJiclo \h at first* filled up wilM 

blood oflFused from the) she* o4 ffiipturc^ : the cleg^ner^t^dj 
gralmlosa cells avq mostly cast off, their place being taken by I 
many* Jafers of actlvoly* prfdifAatljig polygoiyxl cells of 
•epitheloid charaetty" in M'hi(di a yellow pigment called lu^un 
•Ijas apiK?ared. Th(\se^«elfe are therefore now mllcd lutein' 
cells. So well ina.rk(Ml arc their chara(»ters1:hat th(«r preseiny^ 
in a structure of 4iidetefminate nature is sulficient to prove 
it,1,o be acitive ovarian Hsslk;. •They arise eiMier from tPie 



Pin. a. -Corpus latnflm rtiroe aVlpr JMoiistruatiim, showing tlu 

(.'oiitral lil«oiVcl<‘l., ttio Coi^olutod I.iTteiii hayor, and the Va^»clllar 
T^*Tli(■a Prnpmaff (ihfliini.^ * ^ 

guJtMieclive.fls:‘SUc celJs*of the tunioTi vaSbuluigiL ny from the 
rpei nJSraruLgi auirfosS. . l?}\^;h of tjies^j views has*its Advocate#, 

.blit tl^y*. iuo¥e recent obhorvatioiR^ have been uiuinyncwisly 
^ in •4it^"our o1* theif ^ewei^ foJJknilar ^pitlyoiiim/-^ 

Owipg to tlie C(tU«pse of*^.lu^4ollic\p afteii ej^racuation of its* 
contents the befioiws.saBSrofiitfid along its^eiJitiw) lengtli^ 
frofli'the fdt’ijigtioii ^ felds, artd the lutein htyer^tliua coine.s: 
to. acquire its fli#rfi>ct^*istic sit4ious^ outline (Fig. 3)^. Subse- 
quent 4 *cIiang»K Consist" ill the absqrgjfion of ftie central blood- 
Vlot, tJio*c^mpleJe oc(Jjlgu^ of the cavity by *pr81ifewting 
lijteiu*cel]y^, and gracUflxl shr tp^ agp of the entire J^ody . Tit iias 
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been teocntly •shown that masses ^liutein celLs can often be 
found ^4>ttered through th^ civ^arian sifroma- during pi'eg- 
nancy^ so that their function is probably not limited to 4he 
repair of the ruptured GraaSai^ folbcle. ^^bn thB-bi tpha cpllfl^ 
sadecgaj9i..kin(jl, of hyalin losSng their nuclei^ 

and cell ou^bnes, and becoming transformed into structure- , 
less masses, Thesa mapsea in turn are replaced by connectiv^ 
‘Sisatie which ins'ados them from the surrounding ova'rlanj, 
stroma ; at t^is stage it is usually called tiie corpus 

or cjorpus alMcaruf. Frefiiient.ly the corpus albicans becomes 

dt-'/ided into portii^n^ by ingrowing strands ol stroma, so 
that a considerable number of white bodies. iso]atc<l froiti 

^ i r 

one another, may be found in an adult ovary. ^Finally all 
trace of lutein cells disappears, only a sauUl depre^SQjtt 
cicatrix remains, upon the surface of the ovaVy to indicate 
the previous existence of ihe corpus luteum. The lengtli of 
time occupied by these changes is variable, becoming l<>nger 
as age advances ; many )| y.;e^ks or imm.th;a arc probably 
always required for their completion. 

^ During pregnancy the corpus luteum attains a greater size 
than when pregnancy does not occur ; it may continue to 
increase in size, ^robably^from progressive ha?moiTl)ago, for 
py four m on ths and may come to ocy^upy about ojie- 
of the whole ovfW'ian area. It then gradually uiidcvgoos 
the retro^ade changes^ just doscril^l, ^hich arefnoA com* 
f)leted until after the termination of gestatibn. TJie large 
corpus luteum mi^ with in pr^nantsy was formerly called 
the ‘ true corpus lutcutn^’ anej that form^ when ]flregnancy 
does not oegur the ' fals(% «oipu\ lut|J\im.’« ^^tince the^-e 
Ulj, essenfial differ««lce between them, either fn structure ^or 
in the changes^thejF^ undergo, these iigimcs arc meaningll^HS ; 
iiie one is*no tnore ‘ false ’ nor ‘ tri/fe ’ tTmT^J:.he other. 

Menstruation i 

It i^undqpbtc^y trjjjp Uhatthe^pjoccssos of ovulation atfd 
^enstruatian a«e*olosely related to oijp another ; hut ;^ether 
thqy, ^ coincident or,eoii50C|itJlve,|tifl|^f«c^i|eojttive, 
poeifeedejf.th^ ether, we^o not know 

mcngJ;ruation^i» Jft>t eif^ntial to the dteuplencse ot^tfegnancy# 
and^^t a fertihft^d ovum may* ITe tmcce^sfully in^ahtdd 
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i 

i^on % quiescent entfofiaeljium, is well known ; fof.pieg- 
ifancy may ocoui^ either# Hbfq^ the establishmept'of* theT 
menstrual fmioj^on at puberty, after the mbnopatUse, or, 
during aetempora^y suspension of menstruation such as that - 


Diaintcgfrafce^tVi 

^ surface 




Giandii^r 


Su perficial 
epfthcUi 


ium 


aurftje 



Blood- 

vessel 


MiiSculeiT-is 


]<Tf -jj. — Vertical Sgc^oTi of "CDdoyietrhim diifing th%. Fixvj;*I)ay^of» 
^ Mciiif^ruittkiu. • ^Schiifer.J^ 


whicti usually* Vsoompa^ies ^at-tatTon. 7 l}iero,is, *lioweve^, 
nstyoh to be'^M jot**ii^tumJioiiqueed view that 
13 w^jprejijk B^ by the wonstriMi qhapge^jEqr^the 

^ceptiqp. oT^hn ^ftajttliMd^vnm ■, • for* regula^ty of the 
*ineiwdlirhai iunctiioiL «8 the,*ule iu fertile* wonfen, andk^jti^al 
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observations inaicate that- conception, alth^i^gh it may^oecur 
at fiify jioftit in the menstrual cycfo, is most likely to occur 
during the days which immediately follow a rnenstntSxl 
period. Fnv^i careful (jl initial observations upon Oases in 
whioil the ovaries were examined in^ the, course of opera- 
tions, Fraenkel has exi^ressed tlu^ opinion that ovfilation 
c^Edinarily oOcurs sobii after the close of a menstrual period. 
This view" also receives support from tlVe fact that the changes 
which the utVTine mucous 'mpmbrano iihdcigocs during 
menstruation present certain well-marked rescnjiblances to 
thgjso which immedi?itc.ly follow^ifpon ('.onceptiou and result 
in the formation, of the decidua. »So marked is'thcrresem- 
blance that many writers now speak of the endometrium 
during menstruation as the menstrufl decidua. 

The anatomy of menstruation has Ix^en recently studied 
by Gebhard, Syllheim. and others in human iit(ui removnul 
diiring a menstrual period. 'I^ie appear to 

be hypcicOjuia and s\yelling of the assoeialc^d with 

oiigorgomcnt of blood-vessels, wbich is most marked in the . 
sui)orficial capillaries (^*"ig. 4). The gland s Ix'come elongated 
and irregularly dikated, presenting a somewhat cpr ^ scrcw 
outline ; when seAi in longitudinal sefttioii tke diliUecpLumen 
is irregularly divided by trah^verse septA upon which 
proliferating epitheliuili is seen ; the inter-glandular c*6n- 
n^gtiye ti,ssuc increases in amount, bcrc^mtts loofjerinfcxVure, 
and sometimes shows traces of infiltration with leucocytes 

(pre-menstrual plfiKje). A littl:^,., later, small in^rstitial 

hsem orr hag es appear, sitnated chie^y bcn<^ath1he su])erficial 
columnar epithelium, and % fesnit pAtchcA of these y.clW* 
Jbec6me thrown off f* but the amount of tissue lost in tlyw 
^yray is very ^irndl. ft is uncertain wlietfipr the UaEftnorrhages 
due to (Siapedesis, or to dpgener^ation ^fiuVrupturo outlie 
|iralls K>i the capillarie^s. Tin? menstrtial flow comes in^^part 
irdm tliQ denuded patches, Ipit Jiirobablv fhe Whole of ^jfr e 
greatly congestedoia^cosa tileeds^tnope or*Jes\>‘ In rtdditiop a 
Wge,ain£riifl.jbp4 nivc?Us is.pro&ufed byttlmac^ye^glands^and* 
this 8ubstanc‘e fo!hiis a considefb^ble pRr^f*’th4l?*flh of /the 
menstrual There ls*no lirmatfioiVjof •Icwrgp c^ls in the 

oontiective tissue, such ^s occurs in pre^iftincy. • The mu^ou^ 
‘raemb*jjrie ^of Vhe takes little ^orcncj partnti these! 

chang4s» If au beconves |ertilise(f,/furth03* in^p^rtant 
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develd^ments oe(^ur endometrium, resulting*in the* 

tirnuitioii of tlie decidua erf jireg^ancy ; if not, the <rong€^tioii 
suhaides, tiie daipagod surface is repaired, the glands Become^ 
j'najCLfcivef and the*inuoous membrane passes again into the 
, ptoso of quiescence. 

Tli^inost import an t*di<ference between the nwcosa during 
menstruation and tlje decidua of pregnai^cy is tlvi formation 
in ?he latter of •the characi eristic deciduill cells ; in mos£ 
qWicr respects tlfo resemblance, between them^is striking. 


Fertilisation and ImplAitation 

^ ^riie process of fertilisaiion consists in the union of the 
,male (‘Jement (sperniay 3 »ooii f>r male gamete) with the 
feiiiaU* clemefit (oocyte or female gamete). From wJuit we 
know of llie process in lower maiuiuals there is reason to 
b(‘lieve tliat the speruiatozooll and oocyte usually meet in 
pthc Fallopian tube. We liave seen that the oocyte may be 
carried into the tube by perjjfoneal eftrrents ajid then passed 
on by the action of the ciliated cpitlieliiim and tubal muscle. 
The speriujiiozoon makes its^way upwards from the vagina 
by lutmns^of t^e propelling apparatus ^ith which it is 
provided, eonsirfing of a long tail which acts like a paddle 
in rffiving it forw^ard through the thm Jayer of fluid wdiich 
eovorft fclte mucous |jnettrf)ranes. Tl^e activity of the sperma- 
tozoa is very gr<*at in certain animals, for they can tftiv?l 
from the vagina into ^he i?gritoneal cavjty in a few' hours. 
It is somewdi^f (Joub^^ful ^hether^tjieir progress is opposed 
%y the acti(ht f»f th% cUiatefl epithelium, for^4h*>j®xistenca' 
oi |Lsceuding Currents in the secretions "bf the genital timct( 
l^is* been demons trat^fid by Bon(h Avho placed insoluble^ 
part fldes of cot'^uwng-ih^tter in tlje vagina/‘and recovered 
,them^iii tliQ Fallopian tube on operation a few' days later, 
.[f by t.he*trajgait Ihrough the^tube pi tte)*! 
human spfloies f^;npkiiotJjn,«but Jrom coi^parative oTbserva-' 
fllons, it is beBey^d imt to excead 9 |pi^.ittv-faiy haur a (Teach«r^ ' 
It Is' possiMe {by 8pe rnui.tozoa«t6 lie in Wjj^^kJpr jftie oocytp i^ 
jhljiS J’allopjja. n^ti& g u<msij^%a.ble>^l'io.(^ ; thus they have 
been J^und •liivdfn a human Fallol{)ian tifbe removed 
’$ad & JiaK. ^eet^s* the last act* of Ibxp^l mtenx^urse.. 

Otnly^ifie^spematoS^on is c6quijred for the fertilisatiQ|i*Qf mi 
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oocyte* and of ‘the enormous miq[xbtfrs* found in the s«minaf 
flutd*ne&t'ly all must periHh,\yt)to«t acbi^ing their physi<f- 
4ogical*destiny. The fertilised egg-cell is termed morpho- 
logically the zygote ; clinisally it, is convenient t«3 call it 
the fpsum, a term which may be appUAl at dll stages of its 
development* 

The details of the process of fertilisation naturally cannot* 
be studied in tlie hninan species ; most of what wo kdow 



AVinckoL) " 

rc, FcuptiatiOii by a Mpoiniat 070 on. b. Fonudtifin ul polar boil>, .mtl lust divusiou off 
M*gn^utatiMTiiit'lefti. t Binary ili\ of tlit pMini. 


come^ from observations i^on celtein of the euhinoderms 
'a^ ascarides which possess trani^arent oooytes^ljut hiltbo^ta 
has recently* a acceded in st^Aljyjfg fertilftdtien inihp n^Cse. 
•Jhe ma^r only be^feay \jrief!y^refei:]^ t« here. 

• Imi^^e dji fluliielyt ftofore the uifion*of^thS sp’olmaiozocib and 
ooc^, Qprtajn ehanges oqpur jp.4he (ftetihinal vei^sle) 

oithe latter, Vesuiting ii»tho uxtrusiontof -Mt^'or {Vrovninube 
portions af its stibstaftice, with a cerenng of* pj^tofflasm,, 
benp^ the z(&ia jradiata ; thoe^ljrOded^ttidnsatedianned 
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* f C) 

the thpir nignificanee is quite imlcnown, 

ftnd ftiey soon^sappcaf . '* polar globulee -caiGCsJ^lh 

^tem.one half, of tha.J?hrapiatija loops, (or chxom'WxD&i^ 
whieh #lio germinal vcfiicJe ofigiimlly contained ; conse- 
quently the lattqr when fertilised contains only one h^lf of 
^its pr^er number. ^Jt is possible that this process deter* 
mines the occurrence of variations in hereditary charact^Tsr 
As* the human oocyte 'pobscfeseu no micropyle, such as exislfe' 
in the invertebrStes, the spermatozoon penetrates (Fig. 6, a) 
the zona radiata' {z. pellucidaf, 'and when the head has 
entered, tte tail separatt.*'* and disappears. The human 
egg-cey is ft l<rrge cell 200/i in diameter, and visibly to the 
naked c-fc ; tlie head of the spermatozoon measures about 
Zifi in length Attentifut has*' recently been paid to the 
behajriour of the nuclei during fertilisation, and observa- 
tions on lower animals have established the following facts, 
'riie included head of the spermatozoon {male pronucleuA) 
and the germinal vesicle of tJie ovum (female pronucleus), 
each divides into twQ, and ^tive k^i^pkinetic (dianges occnr.l 
After an interval the four nuclei fuse to form a single nuoleat 
spindle to which an equqj^ number of chromatin loops 
(chromosomes) i|i contributed by^the lual^^ and female pro- 
wuelei. EveryccU forined^from the fertihsed ovum therefore 
coiftaius chromosomes derived orighiailly from yach parent 
(Adamf). , * . 

The cell resulting from fusion ot the tw'o pronumci*is 
the fertilised ovum or^zygoti^ The ferlilifwd ovum now starts 
immediately, Aipon 'a c««ee» of tra ordinary activity by 
*«wh^ch all ibes orgms arid sbisi^tes of an in^vidual hnmaif 
b 9 dy are forfned from it by cell-divisioh and dinercntiakion. 
Tke prociTss’of collimultipllcaticAi iii^its earliest stages is 
kjnhvn as the ^egTigentdlipn of the ovum. The segmentatton 
nucleus first divides "into halves, which recede towards 
. oj^posite pedes of the coll j^Fig. 5. fi) ; an equa(,orial «r poda^ 
line of^diVisioA^ Wi *theii'j’or»eA«bctweeuytIjom whiofr divides 
•the entire dy^<>pla|im in.,tw® (Fig%5, c)i ^ The same proems 
hr tepeated thf^tMio new* cells, and being Hiontinued 
. ^efinitelyo ^vij^ «muR lilies* by binary divisionu into 
2, b, 16*,3fi,®Ac., •‘cells. In thiS manner a 'solicl olusleir oje 
globe ®fi ceUs il Uol^fiicd, called the m^riffffm d>ad% This 
^body*’n^xt becomes ednv^e^ into the 
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or hkistocyst by* the t'onnatiou of,fltiM*in Jho eeiitre, Vhich 
g'rcatTy iirwcnses its size, aiyUb^ flxeentric pressure causes 

Ihe celts to ‘become b.attened aod arranged around tko 

periphery. Tliis process Jias® been clescribecf’by \'an Bcmwlen 
in tlvi rabbit (Fig. b). He* found that* at^ lirst the wall of 
thfe blastocyst consisted of two lay<V‘s of (^ells. the* ou1(*r 
c(>ipplele, the inner ■incomplete^ : later a third layer of (?ells 
' Avas developed betVeen these two wlu'iV^ they .were in conlficl . 
These three layers of cells eo^.islitiile the ifilannymr hhusitM 
derm, and from tliein all tlie tissues of I he body^are subst'- 
(luehtly' developed. •The outerri.'^' called the ectoderm, the 

inner the enthdc^rpi, the 
middle' layer tlu* meso- 
devm... Jn man the [)rimi- 
tive I'ctoderin is of great 
importance, and is speci- 
ally designatc'd as th(‘ 
truphohlant {ride ir/rfi}. 
^ Immediately^ preeofling 
the a}»pearane(‘ of its third 
lav(‘r a sniall area of 
tln>!veiiing|is fonnt'd upon 
^tho ectodermic layer of 
the blast «)cvst. wliudf is 
Fin. r». — P»lasto(l'>rriu<*. t-hc^ ^ firii't iiulic'-afjort «)f 
Vcsihe of Rabbit. (\ an Boncilofi.) Ixxly ot the future 

fW. Kt ludrrni coiiM. iw rvWs. •ciubryo. aud is eallod the 

:r./). Zonft jndlufifri. . , . i * , 

• , ' enihrf/onir m'r/n : a. shallow 

longiludimil groove soon «app;eitrs .ilong thr.N, im'a, \v|i.h;1i, 
is the first foreshaAowdiig of the vertebral bolumn, apd 
^is called th(d primiiivif grocroe. The omVryonie arcM, with cts 
prfiTiitive gloove, represents that potion Ok tlie ('.etod'erin 
whichiis alone concerned in t«he formiJttion of tJie body of the 
pirtbryi' ; it ,is known as ilie^ embryonic ectoderm ; ' th c^j pg- 
Mainder plays a different part, and il^is witji.tjfis portion tJpit 
are n^w chiefly *?;oncwn(!U. Text bopks,<jf t>mbryoJogy 
n^ust be refefred’io for a fuller* dosoriptign *of ^ ip«tforcgdidg 
stages and for an account ftf th« TJcvdlci^inieut of th*ci 
• epidennal,'" skeletal, and 'Visceral systtflMfi*;** -bv-t the 
■pf thei* eSctili-einftrySnic portion of tlie ‘'ovum is intaniatoly 
conceriied with thd* nutrilyjn Sind dfeyeVpment of • the 





ufero, aii^l is'^tnorciforo of immediate imY)OTtaiice in 
obstc tries. ' ’ ‘ ’ 

» At tins slagj*. of development begins the formation of*> 
the tfpecrial fcjctal feiivelopes, the 'chor ion ixiid amnion, which, 
fulfil the double;^ funetioiis of nutrition and proteij^tion'. 
^throughout flu' wholes jieriod of int ra-uterinc life. In the 
earliest human ova. which hav(‘ be?ii described^ viz. th^jsc 
of Ih'vce'Teacluir and Peters, the formation of the.se mem- 
l)fanes has aJready eomm('iH^ed« 'riu^v appea'^ in tlie human 
specMes probably hiueh ('arlier (relatively) than in birds — 
the ereatun^s in whom ^t/uvr de- 
ve!opn\fM\t ‘has been most eare- 
^ fully si uefied. 

, 'riie development oli the ht?tal 
env(‘U)pesin fhe ehiek is as follows. 

(1»(»riou and amnion are developed 
tngelher. and subse(|uentlv I’llfer- 
(Miiialed for the sp(*eial functions 
llu‘V have to fuliil. 'ri\vy are 
foiTried from folds which spring 



u)) from the head and laihiCnds. 
aiul laierj^l ])ouudari<'s. of the eiy- 
Irtyo. and gn.vv over its dorsal 
suriaee. N^h(\s(* folds consisl of a 
rloiihSe layer of epibhu^t cells vvitlu 
mesol)lcist (?ells between tlumi. 



Kiti. 7. — SchciiiH »)f 
iiieiit of the Aniiiioii 


The inner layer of the. bUi.-^toderm 
(hypoblast) trikes thI sluj^re in the 
•protjess. ( iHulually- tliey Ctiahvce. 


in) l ( ’hf»rioii in the Chick. 
( Von Winckoi.) 

jirodueinjj. a jnembrane 


Vki'yieh lias the form of a closed hood : it consists of a cen- 


tral layer rof mesobk.st cells, covered exteiiially and inter- 
nally by a layer ’of cfy blast ^ cells (Fig. 7). This single 
membrane -now splits into two, the line of cleavage prissing^ 

• thljmigh tho eentre of t^ie mesoblast layer.^^ Thivs t^ro , 
membranes t\/rmc(ij. tiie ('^it^er (fuijther from the 
T;)ryonie arecl) ^]^avijig txXrj, ex|^eriia}^epibia.!j tic. -covering. tl|e 
inli6r havvn^an'iateraal epiblastic covering ; the foriner is 
, chorit^i, tips iatti'r ihc a7%t7riou. 

J^iecent -,obsefvat?ions upon the clevolopment of fower 
' mammals have W fo the belief that a difjei-ent Iwjpde of * 
*devel6pr;ient of tl\o f octoP mojjfibranes occurs in tlM>m,i and 



14 


NORMAL PREGNANCY 


the appearances found in the egrJiest hiiyuf^n ova described 
it pl-obahlc that this timde- df development obtains in 
'inan also. This method is diagrammaticaJly represent cd*in 


Atnnuit.u' db.c 



Kpib)a»t 

MHftfAilAaC 


h 

Ai# A ( r 1 1 j? t . u *•* < 

/ ' An.uiotii- MLC 




^'lo. 8. — Scheme of •Dfvolopmeiif of \Tio Itinuioif ft* Lower AainmalA^ 
and ST*babl}^in nai|l (){•>» Wjfick^^ 

P*ig., 8 . Upon a part t)Ji tht^ fiirfttfie**?)'? Il)lq| 8 toflerin\p , 
veside the e ^ifblaat ap]its« fonninfy a small i^aae^molo'^ 6 ^ by 
epibl^t «eUs ;• thist’e^rSeonts the earliest of th» amniotie ' 
sac 8 . a)* At.«bbo exti^mitias of ffljla space t^^e *111680- 



AMNION 


& 

blast Isells proli|e^ater f)Ut*more markedly at one enS than 
the other. The cpiblasttc *floo» of this primitive *am^(ftic 

cavity con-espoijds to the areJdj and the special^ 

proliferiftion of tAe mesoblast t^es^ place at tly3 end which 
ultimately beconiiff^s *the bc^ad of tJie embryo. Tho .r%eso- 
blast c^lls at the he^d. cftid now penetrate tfie roof of the 
amniotic cavity and 8]>lit it into two ‘layers, <he proc^jjjg 
gi’a*lnally passiiifj; ov''er*to the tail end (Kig.^S, b, c). Jn this 
wiy the amniot*ic cavity becennes complotidy ciit*off by 
mesoblast ^jclls from the^ epi blast wall of the blastodermic 
vesicle. The body of the embryo ban By this^ time become 
outlined, and, with its amnion and umbili(?al vesicl^i sinks 
^away froni the surface : the layer mesoblast which has 
.formed over the aninjontsplits in two, and becomes attached 
in pa»t. to tlic wall of the blastodermic vesicle, in part to the 
amnion. The blastodermic wall, consisting now of an outer 
epibJastic and an inner m<<!sobLastic layer, becomes thV 
^chorion ; the zona pelJucida lias disappeiued. The tnnbryo, 
with its amnion and umbifcK'al vosude, would now lie free 
in the ijiteiior, but for the fact a mesoblastiQ. stalk 
attacdies its tail cud to the w^l of the blastodermic vesicle ; 
this rcprcs^^nts tJie veiftral stalk* (Fig. 8,V. rf). Thus are 
f(jdnic(l two (unbryonio covj'rlngs ; the imier. ur amnion, is 
closfd from the outset and is cut out cd the pri*^iitive epi- 
blast* the ojiter »(?j)«?^eiits the pjwmitive epiblasj;^ waji of 
the bla.’^tooyst with its ujcsoblasi lining, and ultimately "this 
layer becomes the chorion.* 

\yhon thiii motlyjd dtA’clopiftent obtains, the early 
• Upib^ro ia luatliis «ut ^ll-#-oxcopt wher* tl^. ventral 
■atolk is formect — t'rom the periphery of tlib developing ovtjin. , 
It earriea iMth it certain supply oP nutoutive material 
conlitined in thoAuitbilica^vesiclp. 'Phis struefureVepre-senfsi 
.the itjper cMtodermic lilyer iif the blastocyst' cut Qiiifrom.^ 
Ahr^jperiplieiy by, ^he pri^ifeijition and splitting /rf tHb 
mespblast layer? ,«lji birdf> alid r^pj^iles ttp umbilical vesicle* 
is of largo silse. fiud. nck (^pubt' iftays an^^jiportant*part in 
nutrition ;*ip^an ^nd*moat dther mammall it ts small ami 
nulmportapt*. • As'wi* shall intmedlatcly see, cjiauges oocur 
jat a uery eaily^pefiod in man by wfiioji the ovum is enabled 
fto obfcainHhe nut]^iWn!l* it requires directl^^om'th? m^tKrnol 
’.tissues.* 
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Tile earlieM wtagos of devqjlofilneiil ^ whicli ha\"fi beoji 
human ova fo*t^orrortpoiul appioximatoly 

to thcVage \vhich lias just boon doscribed.^ A human ov4im 

from a casejof eompleto abortion has reciuftly been •U'sciribed 
by JJrv^e and Teacher wJfieh represuifts ^in earlier stage of 
developments than any previously^dt^M ribed. 'riiis fsvum is 
^.sljowu in eontahiiii^ strip of di^eidna in Fig. i). ('ireum* 

stances Mere iinfisiially favourable tVyi* the«(l(‘trrmiiiatioTi of 


the date of «oneeptioii, and according l(f tlu* autluu-s tiie 



j)e?ii>d of d(‘\ (‘lopment may aulliori- 
la1iveJ> bi^plaeed at al)ou( lourteeii 
rla.ys. the limits of probTibiU^y being 
Jwelve tu lifte(‘n days, fhdore the 
dc^'^etiptioB ^of^ this speeimen, an* 
ov'um deM*rib(‘d by wj^s bt)- 

liev<‘(i to be tht' t'arliesl, and ibis 
wtiN (\timate<l b\ iiim at three to 
four days' d(‘velof)mi‘nt only. Ibit^ 
^he r»r^e(‘-'reaeher ovum i.'. obxi- 
oMsly ail earlier stage 1 han llie l\*tm*s 


V ovum , and it is eertain that fht* 


j)(‘4‘iod of de«i'(‘lopny*n1 of tU' lattei’ 


V 

V\r.. 9 . 

with th«' 

olidfciSua iii which il 
was inihcdilod. 'I'ht* 


lias b(Vn gn*ally iwider esl imat<’<tl : 
this is a(‘eounl('d for in part bC* the 
nb'^enee, in •bVt^rs ease, t- exact 
clinical data, llie spt'cimmi •being a 


pnnniiient oval hituh- jiost-nnji^tem *one from a ease of 

tutiin. un'i !;>'>*»*. ‘ * .'t.wards 

’rcachor.j^ we ^|jaa%ee«rdiT4p:Iy upcai 

result.s of direct nbsiu v'flt ion upontjie. 
human ovum ifisteWl of •follou ing th« d<mbt fnl ^uidanei*. of 
(?t)mparf\tPve embryology. 


'^Bhe^ general strui^Uire^ of the MJryce-Teacber ovum is 
AiagnapiniaJiieally represented iif Fig. lb. and tdiaf of 
'in Fig. 1 1 ; botji forres|)()r*(I t4:f linage *i(yirt<lerirt>ly further 
«idvanc4K] than yif', bla*4a>(!ys^ sh^iv^n The *eeMs 

^>f the prinrfitivt? ectoderm lufx'^c ])rtdifeyafed^imi now/farm 
a jM^ticulatfjd layer ; *t.he iitiTni<jift fljls tyit olI^ttiKji 

included, probaCly in the manner dt\scrff)»d^by SoJ/litta. 
Ihc^eUfttif oTitouerm have not jjfoliferated Ui^the samcN 
exU^fttwas tho^se of fhe ectoJe.nrf,»and cntoderiiiii? vesiefe 
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is of relfltively vejy^tinialf In t)ie figure t^ie mesoSerm 

^ forms a solid mass of cells central part of 

aiicl^iirroundirigayd separating the* entodermic and amfiioiic 
vesicloft. •At a lalef* stage, -when tiic ovum has grown larger, 
the mesederm splits two layers, the outer going w^th 
4he trophoblast to foim the chorion, the inner ^oijig with 
tte amnion and tlie entodermic vcf^iclc'. The oinking of 
tlio anuiiotic vesw*le arid embryonic entoderm into the 



n*- 

.^10. lo. liia^jraiu oi-' tho nryce-Tenclier ^I'ho cavity of tho 

blaf-tocyf^t coruplotsiy Tillfd with niC>(iblasi cells, nnrl iJAbfHhleil 
•*;; iho,iein are t\<j formic \ ossicles. t'-C. point of 

. ^entninco; cyr., cyto-tn^phobliust ; pL, plasii.^di-tropholMiist ; 11.5., 
tlecrotic /.ouo of tlocidiui ; ^1., gland ; c|ip., mpillary ; pU., masses of 
ifluMjuHliuAi invading, cfipiJ^laiieH. (Bryce ami' Teachor.) 

juterior^ of the bJastoc^yKt is a 'process which is no^j at 
. cledrly understood iii4.hc jmniau ovum. The rel^tiorj 

of the l:»lastncy,y^jtp tlid^. llA^tel'',^al tissi«e.s^ at this stage • 
is“a point of th<j^reg.test' import .‘^ncn, and tlie obseryatioiis, 
of HtlbrecW. ^(jkuripsjral’ve), o' Peters, and 'of 'iJryce and> 
TCesvi'lier perjnU c^f ii fjyrly dcSjjaccoiftit being now given, of 
whaf pbibainsjo tliw hutuan ovum. '* ; • » . 

• The ovum of ByyA? an<l 'I’eacher* an^t tlyft of Pejiprs, 
were botli^found to compiete^’’ imbedtied in tho d^4ii^ 

• Vm., * ' ‘2 

• • 1 
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C>v;iin /'/* vitf. 
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OK THE OVUM 

• • •• . • 

JO aiul I lij.t TJie pcfjfit of pene4rat.ioii is rejirr.'scjited 

ill ilie foriuci* by a iiiinufo de^^il^ssion of tlio t^yiirfacop \\4iere 

Hid anil a Kinall aroa of blood clot ifl ficcii ; / 

in tlRi JtTtier ij: is rttpi’t^'^ented fjy a of Jibiin of con-A\ 
► sidrrably larj^er jfizc. * Jlow' did the "ovum j>cnetrate*the 
’jleeidua and biny i-onijiletely in this way t The 

tell^ of tlio tro])]iobliist are capable* of exyrtin^?* a destrift^* 
five action ujioif the nialenial li^sucs. and thus a bed is 
(‘,'f( avatt‘d in wJiii-li.t he oviiiii lies^uid within ^^^^ich it furthor 

dc'vclops. inilH'ddin^-, the ( j(j])hoblast shows extj'a- 

• * * • 



I A, ^ 

Fi(i. Hi.' c)i tto* riiiiii;Ln Ovinn. • (1 li.'ifjniDiiiiHtio, 

•• nl'lor 


onliiiSi'v ivo Hrlin'iJy. vUilu (hi* ollu-r part.s of the 

.hlastogyst^ ve'nmiii tilinos( (|uii'scVni. J'vot only d«ef^ the 
ti'o>liijbla,sl aT-oa enl{|p-frc- i'a|Mi1ly*bul iu it rapid efil-inmniid^ . 
calicyi aNo* oeeu*-^.. fonnwig* ‘a fln»-k strfxttfied layer. In 
both Ihc Bryce* teaSieP iKid Voleis*t)va tfoplnfldaHl is* 
ditlei-intiat Al, «)l<) t\\r.i^]thrts, ^le whieji eemsists of nueleated* 
j>rot(y)lasinhi Ijyinds, aiiH ro^ienla ip which# no i?eU 

outUmss oaii«t)ff distinguished the ftlaaini/ili-irjyphoblast or 
^■ ^nrpt.i iutl'. *aiid • otn? jivliich ^consists of ,defintte oell^ *the> 
cy^-lrhphol^laisl. The plasino^iHl'baiidg are arranged arottnd 
• 2 — 2 
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, the ^blastocyst in the form of ^widely stijccading network, 
iifto tjie spaces of which pwfes 'cdliimus of the colls of the 
• cyto-tfophoblast ; in the meshes w'hich, of course, fornran 
l iater-comnwiiucating syi3to!ii. a iiimiitjty of mttteriiai4)loo(J 
. is r.lso to be found. The protoplnsnu of the plasmodi-e 
trophoblast is minutely vacuolated, asiul by fusion of Sidjacont' 
,cacuoles Ifirgi* spifces hro formcii in the plasnioclia, many 
of which are s<xm to contain malerual Ijlooil. I’he space 
' occupied by "tlic trophoblastic nel w'ork ^lias been ex(‘avated 
in^ the decidual membrane, and,, the steps b,^' which the 
exoavatio'n is earned out' arc shown diagrammatical I v in 
Fig. '.'2. Jt is ' believed that this efTect is produigid by a 
solvent action exerted '.upon the maternal colls b,y a protep- 
Uytic ferment produced by If he td>}diol)la,st . As will be .seen 
^ater on tlm maternal ti.ssiies in contact' with the ovum show 
[evidence of i^protectivc reaction, the object of w)li^^b appears 
to bo to defend the]Tiselve.s against enoroachments. 

At the periphery of the trophoblastic zone are to lie seen 
Harge maternal capillaries whlih have been penetrated by 
:plasmodia ; the latter ajipear to have destroyed the ondotho- 
•lium and to have then entere .1 into the lumen of the vessel. 
iThis process ej^lains the jiresence’of maternal J[)lo6d in the 
ispaces of the plasmixlial network. 'J’his blood does not eod};u- 
Jlate, and«t'here is no clou bt tlia.l it serves to nourish tlib ein- 
^*yoni€ structures. After a time lift: <)lood begins to ctVculate 
through the meshes, although at thfejieginning of tlfb process 
it is necessarilySitagpant. ly, this way we sec that the 
nutrition of the ovum 'fiom liiat^rual ^ourcest is provided, for 
,^t a vety doily period oi tlevelfipniftit. ‘^Kic exi.stp^ieerC.»f 
jsftch an arrangemmit as this in thc‘. mammalian ovuti^ was 
^first described by‘*Hub*recht -in tjjeP <;asc of tVe hedgehog, 
and the observations of ^ryce .and Teacdicr have demon- 
■strO/ted the occurcencp bf a pr<*ciscly similar prpccss in 
mafi,» c , • e. 

It will be apftirent that afftlus stag^«yfe de^ektpmpnt of 
' the botty of\he<‘flibry«’has hSinlly kegan, tholblastoeyst con- ' 
sisting, apSrt froin thj trophhblast *on*», of^typ #mall vefticles 
sepresenting*tho*or»m'S<Kiy;c:8jg?e,* ectodermal 
striintiire which^has Jiecn cut off froih tfm «it»derraaj‘'layer, 
and the ^ther a sipall entothrmw wjiich ropresents ilte 

original inner layer of the Iri-^iAinarlSiaBtoderm.^. tfte space 
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• •• 

between them is f)(fcupied Jiji a mass of cells represcoUnft tlie* 
jnesodcrni. Tlic floor of the *amiuotio veside is*nfucli ^ 
thicker than the'wther parts (Fjp. 13), and this small area 

represents the, mbryirM area {edodfm}), and ifldicates the 

•8])ot at,whlch thd body of the embryo will b§ laid down. 
Jt is visible clearly in*lhe ovum of Petej^'s, but not in that 
of IJrycti-Toacher. It j^ill be recollected that the amniot^fi ■ 

aiul entoderrnic .vesicles remain in connection with the 

• • • 


Entoderm 


Mesoderm 
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,trophq)[dast by a mesodermic prdeegs, tlie. ventral or Body 
atalk^iot ^xofvu in.lijjg. 1 liit represented diagnNumati^ally 
in Fjg. S'. * The iCidodormic* Vesk’lff corresponds with the 
yolk sac, a sfruotur* erf great iniptJrtandb«in Iho clbvelo})-* 
mcilt ‘of birds ^ind* roptiles^^ince ' jt contains* a store of* 
.nutiijnent upon M»J^iich*h^growi!jg ovum drajvs. Jn njamn][!ils 
generally, ainl ^sgec.iMjy in man, thjp atjjTicturc is unim- 
portant^at’the pijBs^t stage^ and has litjle if tiny*nuj|.'if ivo 
fijactidn. * 
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C 

. It will now bo nec*os‘?jirv t.«) oonsuler fi\^ lualcniiil stnu*.- 
turw ill \yhit‘h tlie ovum l/a^f found a loflgniont. 

ruder the stimulus of the iiuplaritai ign of tlio fedilifeod 
ovum in th?; uterus, tlic cHidometriujrt (d. lliOsi.wjiolft^ of 

the* org.an beoinnes eon verted into ' the* decidua, but the 
nnieoiis itieinhiaiu' o!' the eerviv. as a rvl<‘. remains prael ically 
• «fiaitered J'fb <‘icses definite deeiduaKfor- 



r>ecU 1 11.^1 

vet A 


Vro. II. — lltfru.s^w litWvuintof Innir WrekV ^ . .\:it morSi/i' 

• (niniini.) ♦ • 


matron* ha.s, howev^'r. Jie^n observed in lli(» rervix.^ '^rhit^ 
reaction of«the endometriunj in |>regiiar^\V is of great inti^fest 
and will be refffrred U) •agjfili in c;oiaiT< 4 etion '' w^lh ^ubal 
•gestatifln. 4hT. ovftln <us?arg^s • it*be<i(unes possible to 
■ speak of t l?ree dislincj ppriion^^ of the iflcc jf l^il * (I) a Ifirgt' 
extent gf this m^^mbTanc whftdi is flot«in Tljreet ftontact^wilh^ 
the ovum at all, j^alle^J tlie ihcAdmi rerH. (JVV?) ?*(2) a p^irtioii 
ill eonta^t with the base of the ovTyif, *galled the^.f/ccicfwd 
ha&alk or aij^J a portion eiiplosihg t/ie 
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rcniaiucler of t luj^ tvuni, Icunecl Iho decidua ca^sida/ris or ^ 
rejiexa ( D.( \) ( Eig. J 5). decidua reflexa '* incyeitijs 

ail f>ld view of f hu fonuation of tliLs portion of the membrane, 
wliiel»wa^ tJial Jhoovjim atlachefl itself to f he .sur/arc of the 



* m A • * 

• f f.- 

(leeidua, and late« cfli lif^casme on#losefl by the growth of a rwig 
of dec;idu»al twisfie aVo^Ind it, which, ^dti mat ely meeting over 
llie fj eefmte of ihewiftn, completely enveloped *it.* We now 
know tliat nosiich ivocesa <5cciir£i ; thcpvurti ij^imbedifled in 
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thivdjeckiua frojja the ^ ; tWiiidua an cfoVum develop pari 

this poiiilioii, thus preserving the original relation ; ' 
and ‘ decidua capsularis is therefore a •bettor term than 
‘ decidua i/rfloxa.’ The'devidua bttbalitif itt tllC ttl'Ca UlX)ll*Wllioll 
the placenta is subseipiently fornied in the great nuj^jority of 
instances,^ althougl) excejdions oceiu*^ which will be referred 



J'to, 10. — l>G(ii<h[.i Vem ; Layer. <'L> the vitrli'j of the 

‘ the devjiduhl colls jire elcisely ]iacki?(l ulul p>ly^^>rml; to the left 
Ihoy are looser, and oval or ^lohulaf. ^ * 


• f. ■ ti 

. to later oR. The word ‘ f,erqtiiia ’ cf:pregsc.s fhe victf^ dl 
^William Hunter tjiat tht* ^vnm ohteretVtllfe u^.erus from t^he 
/tube beneqtli .tffe decidua, fai»iiTg 'it 'up 'ft^m ^tho ucall of 
the uterus ; later on a^pew formation, otf fjeeidna occurred at 
the base of the ovum "late)!' WoWe uhaciiaaintoUr 

with the JuRCtioi'S of the decidua v.e,’’a. . ^ ^ - 

parts cA the<deoidua havo. the si me ‘general atructuwi, 
anti, hs has" been (tlreadj^ noted^ the‘\membrarte beai’s*>a^- 



’ DKOIDUA 2f} 

* * ** \k ■ • * 

certain resembJaifti^ to the nsmstruating emlometrimnL- "J-'lie 
• principal groBS change which has*o(!cui’recl is thedifferentiatt< 3 n 
of t£e decidua intcf two layers, thei^iia;rficial amipact and deep 
CCLVCYVibilS layers*, 'i’ha latter I'csts^ directly upon 1116 uterine 
\nu 8 cle. ^ I’he dee^l layer is rendered cavernou.s by v 6 ry 
"markedj active diiatati«n of tlie deep portions o^ the uterine 



gfanlls which tori^ sjAces pf Arariocl size and shajlfe, witlT an" 
, epl^hvlial lining slwAving evlder^Ci^ofractivff et*ll ^iroliferation 
(Fig. 11). The^^AruorliciftHayej consfsts of a^on^pacl mass 
of Apd.id.uaf o^l»’ iif a^i^iear^lic'ro and there dilated 

cttpill4ritv*— the. sinuses ’ t^'ig. 1&). Th^ greater 

T i ar t pf .'th e sifrfa co^e pitbelium is , lost, And j^ ery.f pw glan ds 
^ Sisen in this !niyer. Whet'e choripnic ^illi coipe'' in 
contact wirli the decidua certa<in ^ykin^ t\^ructaral chtin^es 



2G 


NORMAL PREONANOY 


• ' ^ f 

^ occur which will be referred tti later Th(‘ cavernous 

Iflyfr jsVell marked in thodlrcidifa basalis, but is not nearly 
, so well differentiated in tJie other ])arts of.the decidua, fflie 
decidual /^ells ' are .specialised (Hninectiye-tiss^io •colls ; 
5n cmost situations tlioy ^lre closely pa/*lved logetlier ancL 
become polygonal from firessure f wl^eiv the arrangtnnent is*' 
Joosor they assiimb a {^jiherical or oval shape?. Tlioir luu^hM 
arc? large and globular. Among tlfe decndual cells are seen 
numerous srifall interstitial hannorrhages. ajul heic and tlreie 
some leucocytic*, infiltration (l^^g. If>)- diflV*rencc*s 

b(?t\vccn the deeid^ueand themormal (‘ndomotrium may 1><* 
briedjV' sninined uj) as follows ; (J.) foiniation of# decidual 
c?ells ; (2) liypertrojifiy and dilatation of the de(‘|)(‘st por- 
tions of the glands ; (,‘i) iiK-rea^icxjl vascularity, leading ti) 
fornmtiim of widely dilatc'd (*apillaries or ‘ siniis(«s,' and 
interstitial lyemorrhages : (4) exlcMisivc loss of the surfact* 
epithelium ; (n) division into two layers the sipxaficial 

com])ael, the deep cavi^rnous ; (U) gr(‘at incri*as(‘ in tliicknesi^ 
---endonu'trium about inch, decidua lo I of an 

incli. . 

The decidua vera increa^ics progressively in thickness 
until it cjjLtainsils maximum at abfnit Ihttend gf tlh* second 
ing oth. By the end of the Hjird month the* decidua, ^ap- 
sularis aiv^l dccidim ^eia have bc<‘n lm)Ught into appeVsition 
\virth cyio another by 'the rajhd rfifre»sc w^hich taken 
place in tin? size of thy ovum. It a|)pc‘ars |)rob!ible that 
during the earl months tlni*(l(?ei<lua exoj-cises^ a certain 
protective fuiu^tmri l*oward^ tjje niatcrmtli organism. Jt 
arrests ^ he* invasion of ^ Be* tr(f|ihoblast.' find tho.actiite 
cellular reaction Vhich occurs laU?r on wherever choyttuie 
villi meet it fra), is probably ^o he uriHerstood as a 
protective reaction, liie ipain fijnctioif ordiie deciduA, how- 
ever, is to afford a jjiclus iff which the ovum may be inib(?dde^l 
^ind^tJnis protected against^ trabmatisijg,. which t^^ie dc?l^aoy 
of its structures;rc?ndevs tit specially pr*vfe lo*siflTer ^from. 

= Dur.lng the*foi^’fli nurntfi these, tv/o daypis *becomo fused, 
and at terVn t^iey hay(5 became ex4,(‘.ntfive^yVvtf()|)hi(xl from 
pi\jssurg as ^to be buii8tiriguiilhal)lo*a<; a double 4aycir. 
Tlie "decidua basalis becomes the mUternai -portion, of the 
pla/centaf but conserves its characteristtc iippeamiic^es in lltC 
cavernous layer tftl term.i ‘ * * * 
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Chorion ‘ and * Hacenta 

M'o, fiavo jiow foilowofl ilit- slfjw which have iieen demon- 

Ktraieif in 1 Jic iniTipddiilJi^of the fertihfjo'd ovum in tfie deoidya, 

**n<l ill tiio forniiilioii of iJic ti’ 0 ])hoJ)last . TIk‘>:o amin^i;e- 
nlcMits iirovido for t I k^ *nuti-ition of ike orum at Jhis earlj^ 
stage^liy liriii'^in^ jls ouUm* eovering into contiK-t witJi 

free; niatornal bloofl. The next .siago Ihe fonvation of the 
chorion or s|K*ciali.s(‘<f outer f<etal eilvelo|)e ; this struct ui‘e is 
fornii‘(l (lir<‘ct1y from llu' lT^)|)ty)blast, aiifl^iccordiiigly coniCs 
to r(‘present. M this stage, the outer (‘Ctodcr.inal layer of the 
primitive Mastoderin. 'The traiisfoi’matiori of the iropho- 
into the chorion is l^rgnght fil)Oul i>y the lormaliun of 


«‘iiu 




V-.lU s.ir * .Wlrtltl iMf 

UiiiiKiri (>yim from harh I’lirl (►! Snoiul NWa-k 
aiul IMarkc'r.) ^ 


vjjii wliieli, replace ^he irregulifi* netxicp'k (jf'plasniodial colls 
auJ proeosses j:j4'*\vhicy theiorifier c^)ilsi>ts. Tlie beginning 
<ff*4liis*stagt‘ is^it^jires^^ntert iirS|)«e's ova show if in -^"igs. 18 
amVjO- Tlie general relations of the various parts of tifr 
blastocyst air lieie thg .fajiie as in llie ova of B^vee-Tcaoher^ 
and 1%'ters, but* t\vo powits ])i ogress ai^o apjiarent. 
kirslly„the oilter envelope is beset^wijih branching processes 
Of x'iUli. consisting gf( 9 an oulS'i* c^iihlastic c.overii^, aixF an* 
inner, ine!^ol)lastic»r.ore ofr e<)1inc^*tive tisftmi which soon 
becomes higlily vaKeukvrifedl.. J^'conffly, 
wdtiTits aiuifi(^t#cvvncWenfoderiyic vesicle 

o^ter eifvolojijp*by« a *jnesi>lTlastrc process wJiicK is tjio 
]ireciirsor of ftinl7ilical cord ; it is Tenp \vn fis tlie abdominal 
pedicle oy Mtlral, .s‘4fi/^,^since it comes, at later stage* to be 
at^acheVl tg the ventjial siirfaep o# Uie boeW of the embryo. 


the^mnRryontc area 

♦ ^ 4 . 1 -41 

s IS conneeted with 
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The i-elativfly small size of tht^uunioii Js svcll shown, and it 
■'X'iil he observed that the ^i^’angemcnt closely ii\sembles thiv 
diagrammatic representation of the development of * the ^ 
amnion shown in Fig. 8. Plate I f .represeiit s ah o^J’uin of 
tlAee weeks’ development which has 'been described by 
Waterston! It follows closely npoft* that of Oraf ftpee, arvt 
ife clearly*'more advjinced than that of Peters, for vilh are 



Kig. 18. (Graf Speo.) 


V ^ ' 

well developed in iti„ •Tht** pcopondei^ing ‘ siise o^f the 
• choricAiie vftaielfils weft scen^ theemall fysfC^nd incompfeto * 
‘ formation*of the ami^ion, aAd the 4argc Bi|f^gf*the yfdk sac 
al^ polpts yrhiqh are bbtte# seen Hn iliiS •vunu than ki any 
other which we^posgess. It will be* seen Also that vessels 
are presiSit* m the body of the emV^'gnd tl*}*yolk sae*; 
tho'oliorionic membmue and, villi are .hot vasculai^d, ifut 

i. 1 • . • ' • . 
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the ventral stalk contains vesljls which will shortly reach the 

chorion and supply it. 

'^Phe relations of the chorion to the decidua must now 
receive ^attfention. and i^Avill beconfe evident that important 
developments have accutt-ed in the relation of the embryonic 
'a'ljd maternal stiucturci^*lo*one another. ’ 

Those relations can best be seen, 'hoA^evcr, irP another 


Mi).tiLTU<ll 





ChtirLon ic tncutlu'a.nc; 

cflorionic viUi 



r.hftnO“dcrion«.i 


















Fr(/. ‘20. — -Leondld’s Ovuwi iii iffu. (fwpolfl.) 

oyum of a soirtawhat later^jeriod — that of^Leopold, shown in 
Fig.'^O. iTiis’ovuip.^ which ^as^ examined in sil^, w<j«-at’ 
first 'estimatM t<f Jl>qlong V> the en^ of tjie. first w'cek of 
'development ; ^t.ist, IwwA^pr, fix 3,ll'<prob)ibj[itv very Qpn- 
siderftib^' oklfen' ^l^an fhisii and is cstiniated by Teacher at 
alv)Ut«event<»cn. t^j^eighleefidays? The manner in which the 
relations of tha ctvinft tti the decidua 'hi'e developed has been 
shown diagi’amma^callv in Fig. 12. * ’ ^ .* ^ ’ 

* In ]3eojv>ld’s ovunv it is apparent that tl^g decidua ai^d the 





30 


NORMAL PREGNANCY 


* • r • 

chorion are separated by a copsidcrabW space excej)t at tlie 
Wo* poles : at the base* process of the decidua basa]i»i 
directly supports it ; at the free pole choinoil cirill dwdcllla aro 
united over quite a considerable aiq^i, cori^esponfling to the 
position of the librin cap in PetVrs’^# ovum. The spa»e^ 
between cliorion and decidua is t^*•med the c/wno-tleridiial 
•space, aifd is qceupiefl by iiiinierous villi, seen in sec^iioii in 
the figure, most of whieli contain blood-vessi^l.s. Some are 
free, some ire attached /o‘t be decidua, by tbeij- lips : iif the 
spaces between tjiiem lies fresh iiiatcriial bloud, am I one or 
two delieate mateifial capilBiries ean bo seen opening into 
the<djoric)-dec?idual space. The chori()-(le(‘idnal^spacc repre 
sents the area over wfeich^decidiial tissue has been dcstiowMl 
by the agency of the trophobhlsf ; 4he chorionic villi have 
re])laccd the irregular network of plasmodial pi’occ^sst's and 
celluJar (jobJinns which constituted the trophohlast ; and 
further' the villi have become vascularisod by the ingi'owth r»f 
blood-vessels from t|je growing embryo. T"his is obviontWy 
a great advance towards th<^*¥ormat.iori of a [ilaccnta with a 
double, i.e, bxdal »nd maternal, circulation. In a second, 
somewhat oldr^r ovum, Leopfdd found that tlu' whole sur face 
of the chorion*was liesef with villi^ the cRorio-dcciflual s])ace 


being continuous around the entire ovum. Kven if there is 
no delinite material circulation through the choiio-dc'cidual 
.•pacOit the villi are ‘certainly v1Vf?cufcxrjscd, and fiutritive 
materials from the ciTused maternal blood can be taken up 
by osmo.sis inftr thg fuetal t‘.u*culation. The aj-rangement 
corresponds^ in facl,*tt) a sim]tle fo^im of diffused ])lacent,« 
surrouftdiii^ the whole owum, afld sflows liMistiuci 4?.dvance * 
Tn construction ijpon the trophohlast ])reviously descrfbiHl. 
In this jnarjner the nutrition of tlv'.bvuni^is carried on, while 
time is gained for the foi’meation and* grftwth of the? highly* 
ccUnplex discoidal jjlacenta. It is not until erul of the 
’ sixth we#k that this plactyiiaVegins <4t>fiintery to be fotTm^id, 

( so that tJb.e^di(&io»^lo«k^ plays* an impbrtaqt paili^ 

juJtM nujiitj|QSi*ot lbK..ov^ afcQtisidttt'jiJjlc. peripd, from* 

TI^ fiUucW cnorion Yluring /he first ,siY w-celis 

of devcioynieri^ myst now be myjc ^11,/ described. 'Fhe 
choj'ion at this period is everywhere Vovored corrijjlex 
Urajichiug •villi. ^ /.n theft* c^xrfiest fown the viHi are shprt. 
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thick cofunins whiclf eubdivi^ in a digitate inaiincr (Fig.^D). 
•Latci- on they become com^)lexf^5;bore;Scent structures^ tShe 
I ma.uf divisions of which contain large vessels ; only the ter- 
f minal aiid^ub-t^ji'uiinah branches itTe then c-alled villi. These 
however constitute 4,h(j great bulk of the develo])od chorion 
npd are (tolinitely urrai W?‘ !<rin clusters in an ovufti of about 
six wf^elvs' fl(^A'^clo|)nient (Fig. 21), anrrforfti a thich layer o£,,. 



I'kj. lil.' -( nvuiii iCt) cm. X 4-25 cm ’ n bout tlie sixth 
week •A .It 'voIt»i)iiK;*t. The chorioi^ is be*sot wiHi villi which 
• sire. ;iri*nTii>:<‘4 iu»clusljvs. The (lurk uroii iu tho*ti|)p«»* part 
is l‘looil-clof. (< 'linriii'? tTos.s Hospital Miisouiii.) 

^ \ . * * * ’ 
(telffato branohyi}> i|iroc^'s.‘^;s $])i'iiiging from sthe oTiler* 

sujf{v.-e of the ehoniow, whicli ih^lf«je« can seen as a smooth 

mombijine. I'hs •ehoricfh consists iff three- ejelnents 

(1) au*epitlft'.h»l<Hwerji<|t ; a eonyective-1 issue stroma 

,{8) a*„syj}tem of !^ooil«ve§sels. • 

( 1 ) The phoTio^ic *«|^)itheJuim is thjt ou|.er covering. It 

eynsists, ilf two district lasers — layer ’of* multi- 

iiiiclea'ted •iirotoplssBi, undilfijredtiatea Jinto coUs ; Mid*an 
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ini ^ r layer sA large woll-delJ'jied cell'! with ova^ nuclei, 
frequently resting upon, r distinct basement membrane 
(Fig^ 23). These layers arc respectively derived from the 
plasmSdi-trophoblast ^ and cyto-trophoblast jireviou-sly de- 
scribed in connection with the imbeclding of the blastocy-st. 
The outer layer is termed the or silnply the 



FlO. 22. — Villi from a bLv wookb’ ovum;’ showiiLg thn prolii'onition of tho 
syiicyf.iiiin (low pWor). • 


'* plasmoditd lay^r ^ the yit^eras t^'^cmed ceUrilac layer, ov, 
c after if 8 diseov^ror, thfv J^axwhan s. ^ Both layers ^re ' 

■ of ectodermal*or epiblastic Origin, .althoOgh Jior a lonj? time 
itewas thought that 1.he oirti^r layerl^wifetderiAsed from^the 
decidua and wa.s therefore matcrnalt" '’Ruciog. 

develop went ..the* .dmdonio» .ojntholiuiiu 
displ^a proJif^tU^e «Jc!*mtyt layers* pa?ti|i-* 

^ C . .. a • 
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the The latter struclure 

I throws out enormous numbers t)f »plasmodial buds arid id:o 
cessfes in the form of knobs, club-shaped outgrov^ths, or 
slender elftngat^d ban^s ; in a microscopic section many of 
those buds are .seen cat across in transverse section sipd 
qjppear Ss independent* afeas or islets of nucleated plas- 
modium (Fig. 22). In earlier descri|)tioris of thfc placent^^ 
they were described as f" giant cells.’ The cells of the deep 
lajrer also proliferate actively, especially at the sides and 





. J illm? tho rriiiio spfH'ijncu 

as showiiiji; tho JiuuLk* layer of ifells 1 

of whieh the. oiiitholiuiii cuiisists (liiijh }>owor). 


tips erf the villi they apj)car as clusters of' cells usually 
covered with* a thin layc^ of plasniodiinii. Those also piay ^ 
be cut® across in ]^ransvc^c3 section, and are digtingui'shed 
as the ‘ isleil^ of Kg-ughans © ; ^t oijo t ime they were regarded 
as* decidual in^)ijgin.. A char«S2ctt?pistic feature of the^ young . 
syncytium it will be ^recollected, 

thftt ibis point is^rAli^o {o he observed* in the trophoblast. .At 
first number!^ of''iMnutt) spaces ai'fe formed in' the prdto- 
plasm, which inoifeose'‘*in size by fusion,’ jind ultimately. 

f&rm larg^ spaces. \ ’in this wijy sync^^tial buds become: 

* * 
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•excavated so that the suhjaccnVmesoblaf^t is al)le to grow out 
kito them, carjyiug with 'it olood-vessels. and thus the bud 
is converted into a new villus. 

The jsyiic^^ coutaihs a large afuoiint of glytiogeii and 

lillQ][y.,divided fat, the function of which is not clearly under- 
stood. It ’nas been already ineiiTio^H'd lhal- Ihc troj)hoblast 



Fig. 24.‘**-Fii\ly fcu’iHed VilhiH from a Plarerito nt’lorTn, showinny wi(l<! 
capillaries. It will be i; )tc<l that the epithelial c<ivei iji‘' 

' is atrophied and iTicoriipieio. • 

exerts a dcstn«jt;ve (neurotic) action orj maternal ttssiics 
with which dt cpmes ia*c«liitstbt, ^nd that.tJiiS effect is often ” 
plainly seen in the case iff nial«rui^ into*' which 

syncytial buds have pciSetratcd after ^srofliog the walls^. Xhis 
action can bo observed also in the ydiing*- pjaccnlLa "where 
chorioni<y ah^ maternal tissues come dti ^ contact with one 
another. An interesting b3Su 11 'often epsues, viz.^mall buSs 
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and ])rooesf4es <jf syfioytium Tjccome broken off and carried by. 
the blood stream into distant jlafts, where they are arresftSd 
as Auboli in Cilpilkiry v<.‘ssols. Alore rarely a complete villus 
may tliujf foini^an ojnJ>olns in the hiwg or some other organ. 
^Jn morbid conditions of pregnancy this i)assageof fragmftits 
chorionic tissue, chUrffy epithelial, into the mafernal blood- 
/iStrcifm is much more abundant thait in Wrrnal f>regnancyf 
and this subject jVill lie "referred 1o again in connection with 
eciamjisia. 

(2) Tiie stroma is a ^delicate reticulum of coimectiye 
liss.ue, cunbryonie in lyj)(\ whMi supports the bloofl -vessels ; 
in the ljw*g('r "chorionic branches it is more ("ompact than in 
yie terminal branclies or villi ijilerstices form a system 

iuiaslomosing e}lanueI^•^f Inch are jiroliably of the nature of 
lymjihMics. 

(:i) •rh(‘ blood-vessels are tlit^teiiJininal ra^^ 
umbilical arteries apcl vcjjis , iji the huger chorionic braucUp'^ 
ihey li(^ in th<^ a^js ; in the terminal ^ illi c;jLpiUai:ies.-only are 
found, and these lie ijuinedfately bcueath the epitheliumj 
when* t h(\v run a torUu*”'^ course and atta?^tpmose fi‘eoly. In 
an injected phu'onta, a liny thread of ('oloin’ing matter can 
often be ii*(w:'ed fftnn a villus into«one of itH»syneytial buds, 
shdwing the <'oiiimeneoinent of vascularisat io*,.. The fully 
devefijpeil villi an* extremely vascular* cUid often ap]>ear 
under*the mityosco^)e •t^ be as fnlf of blood as a^gajiej:;^ 
sponge (see Fig. 24) ; Jietween the hetal blood in the villi? 
and the matcriial blood in tTi<p chorio-jcleeiftual space nothing 
inlerveres oxix'pt 1h^' elm^ioifie epifhelium anil the endo- * 
theliu^n of t he<8?tal i^iqiilt^ary^w^ll. 

The eliorion retains the cliaraeters just described until the, 
second half i)f the pqrfcjJ of gestatfon, when*^hanges in its j 
structure, oceair ivlilch wUl he j;eferred to later on. The! 
,el\orio-decidi!al ndations undorgif no marked ehangt^ fintil 
theyjatter Tialf of th^ secomf miyilli, when (he farmatidh' ot 
tlie (Ji^coWal piae«»nto bisgirti. proctfst^ simply consists 

i n*t.hc 

Ag placeiTta develops 
^tiio wlli cowring^tTie geifbral surface of the; chcyi'ion, becQinc 
devascufarised and unSergo atrophy early the third month. 
At the idat/ental site"--flie base of the ovupi, the vifli increase 
greatly in, sjgP, n umb er, aftd^ cofuj^xity, while important 



3 



fPiG. 25. — 4''ull^ developed Placenta of the oiphth liionth. In thf* larjrcr 
stem is an artery, in section, ‘with the Itiioen narrowed hy ^ 
■ondarteritis. * 


enormous number's of c^joeiooie stems aptJjtei'mftitU divisiona' 
(villi) are prodm^ed ; (2s‘fiihn tltta^hments (|.i;p formed be^wSen. 
the fcetal 'and maternal elofnonts (SJ & ^d^fjnite niittemal 
circulation is established ihttmgh thoj pftr|;ion qf the (“hofip- 
debidiial apace which iri in relation to^tRe docylua haaalis. 

(1 ) * of yilU "j^ses^nt in t^e placenta 

wi]l be un^frstoo^ £*om an examination of Fig, 2*7; whibh 
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reprcHents a vertical section through the entire ])lacenta. • 
' The larger cihorionic stems spring from the chorifftuc! 
membrane unVleriyiiig the amnipn, and, dividing irregu-| 
larly, terminate in an indefinite puftibcr of small divisions^ 

termed jilli. tjoufe u! these stems traverse tlie wlfote' 

tJiickuess of tlie fila^crila, so tliat their terminal villi 



Fi*j. — I’hivdiitnl Villtis atfrf-ched to the Det-ithui. pfTilil'oratiug* 

colls of Luiigliiins’ loyef Have iiit^idod the dociduiil tissuovs. 


the d^idua b^salis, •TSott villi and large# branffKes 
appear in* sections* to be o? divers# »ize anfl shape (Fig. 25), 
but this is par1;lydue ta the varyirfg angles at^whicli they 
have been • Tlsa^ Ibrger ^Ibranch^s all corftaiii large 
yesseljf, ^nd-thro^Ti tiie centre^ of tke largest of all. one/or 
more arteries •afld yeiA|;^ running siSle Jby ^de, can usually; 
Be trace4. * The viili Age not hj contact wilfi onef anoth'er, but 
are separated by spaoes — the It will^be 
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, obvious that these spaees fonn^^liroughcftiL tlic placenta, an 
elalio^'ate system of branchi/ig channels allowing free com- 
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l’’jo. 27.— Soctiiffl throiig;k t| SovtMuMoiilhs’ of aita. (Minot.) 


munication to t^e place between ond part 6f Abe organ and 
another.* 'fhrouff [ i t^e general sy;sl^in*of jinttirvilhjus 
tbii. iia»texnfll .circal^ti^iai i8^:aj|^i£don,.sdthat a gtuitlo’strea^ 
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of inatfirnal. .blppdtig. .jieq)(«f.»aljiy .flawing a,K)iji]i4.,tfeQ 
VVIicn the large numberfi oi 1:h«.s% villi are borne in min^^t’ 
will. be eviden|. that the superficial area of contact belween 
the fo^ta.l*structures and the matarnal blood in the placenta 
Jis of very gre*at pxtbpt. In niany places adjacent ^illi 
become ^inited to one another by soiall . deposits of. fibrin ; 
fsola^ed syncytial masses are seen here .and thofe, and in 
places clusters of. nuclei* representing area,s?of j)roliferating 
Lq^ighans’ cells, ffan 1 j<' seen on the surface of villus or free 
ill the iiilervjllous sfiaces ^islets of'Langhans). A good deal 
of nuvienial blood cun be fojiud in t^o •intervillous spaces 



wl^oii care is ftikeii to prevent it from escaping during ^le 
prcparationjif the tisswc for microStiopiC^ection. 

{'M The consist of (o f a ftrm uitioft 

Jiotwoen lai'gt'- numbers irf villi and the surface of the degidua 
Jiaijjilis, aifd (/i) a ^^)^lcial di^-elojimeut of the de^dua at^bc 
inar|;ins of'the 1:^f‘gjn. (g.) irhe,attacbnieii^ of the villi to* 

tile decidua jhxi^gntii sqiine inferiAttivg feaityrcs. WUei'e th® 
t w(T ('i^me i»it(J oofttyctj.thc sj^icy tial layer Bf the chononio 
l^pithelium disaj^iftnrgfltand annariced proliferation of ihe 
'cells'of'Laughans herurs ; those (Bills spread out over* the 
i*adjacent««rfaocji5f Alib* decidua for 8<tmc &ist|ihc», and also 
i^Jenotra'te, it to sdirfe cxkmt, 4yiug aiuong _ the decidual 
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/ cells proper (Fig. 20). In thiH wvvy jyisuvijlus^d. tha'decidua 
' ^^Olue-ilriBly welded to^tlier'by a vRai process of growth. , 
Man^ ViUi can be found deeply imbedded in this manner ; 
others are attached merely by their tips. (6) At the placen- 
tal margin where the ihree parts of ,t'he ^decidua ai'e united, 
the membrpno is of great thickness and strength ; from this 
' thifikp.nftdjpoiliQn a pi'accss can be traced runuhig inwards fdr 
’a distance of 1 <i;o 2 inches beneath* the chorionic membrane 
(Fig. 28), thps adding greatly to the ai ea and strength, of 
the union between maternal and foofal structures. This 
portion is termed sjt6-c/tor,w?t*C deciilm ; it will be seen 
that it..lunits circu.mf^ntiaiiy"fh.e general system of the 
ijltervillous .spaces. ,, 

(3) The development ojHhe circulation thi’OugV 

the placenta has not yet been traced in detail ; great /‘ontro- 
versy has raged in the past upon the origin of the intervillous 
Spaces, mto ^hich w*o need tiot enter, as this controversy is 
now' dead. The ova of Peters and Leoi)old show us the 
beginnings of these spikes, amhno gj-eat stretch of the imagi- 
nation is required to cany the. student from the reticulated 
trophoblast of the ‘second week to the cliorio-decidual 
Ispace of the third, and from the latter to the intervillous 
'spaces of the placenta itself. ThtMjiteryjUous spaces are, 
of course) progress^iveiy developed from the meshes €f the 
t.rfiphqhla.at. In an owam of two developmcn/; small 

mbuoblastic ijrocesses may he seen i>cuetratiiig the tropho- 
blast buds for a i^ort distanqer Lhter on these buds may 
be seen to have increased greatly in length p ^latci' still they 
become jbrapehed, and are 6he^ vt^cula«-isc!d by vesse.'s 
which grow into <them from the chorion. These arc fully 
formed chorionic ; they are sept^rated froni one another 
f.3y a sy8tem'’of inter-communicatihg 'spaces which are the 
direct derivatives of the meshes of the trophoblast. fjpring 
tJ|jye,,(llsrjslqp^ Qi the placenta lar^, mkternar 

l^„ppq;^ with -tliese 

.tj|W^ha)ng 9 chorioniovi]^. ' ^'he destructive iniQuence 

upon materndl tissued by .the yot^g chorioniq epi- 
theliums has' been referred to; evidences * d^ penetifa.tibn of' 
the waUs of B%U.tel'iial vessels by sync^ti^lhuds and, processes 
are abundant in thwtdevelppiifg. placenta, “ where^aH atages 
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of the process may I*? traced 4ii tissue cut into serial sectioils. 
The vessels thus penetrated* are prsebably merely the dilated 
gap illaries or i sinuses/ which have been described as 
' occurripg fn the endometrium of ^ne^jstr nation and in the 
dpcidiia — i.c. they are' vessels the' walls of which consult 
merely of*an endothelial coat, and which therefoi*e offer but' 
a*feelile resistance to the jiroteo^dic aR^lioA of the tjhorionici, 
epithelium. After, haviit^ been thus laid dpen they lose 
thew’ endothelial Bning. It is of-ten difficult to distinguish 
afferent froin^effcrenl maternal chh^nnels. since both arise 
from dilated capillaries. A minor rasirtt of proteolytic 
•action is^that*the surface of the decidua .basalis becomes 
irregularly excavated and presents a series of elevations 
aiKl depressions. Wh^re^yilli are not in actual, contact 
wijt-li th% decidua a thick layer of fibrin is deposited upon it 
fif)in th<». maternal blood. Manv maternal vessels can be 
s(‘en opening into the intervillous spaces on the floor of the 
(Icjeidna (Fig. 27). The maternal eirculatioii through the 
pla(‘enfa is probably slow. T\w coiling course of the uterine 
arteries in the muscular coat diminislijs the force of the 
(jurreui eiitoriiig the placenta : 

villous anftces^ is . uadiaDS. ai4u4 by the interd&ittent uterine 
c ontyati liQna . charaelerLiitic of,^ pregnancy, which may have 
the otfft.'t of aspmiting the blood into flicvvein**. ’'J'owards 
the inidille of pregmi^ioy 4he sub-plaftciital sinuses 
v(*.ry large* i)roportiojis, and their closure after the placenfa' ' 
has been shed is a matter of^v-jjtal importattce to the life of 
the mother. 

• •Concurrentry-sWith iXie hM'intftion f>f the placenta, ^le villi 
of tlje extra-i)lH(!l)rital chorion atrophy and Become function^: 
less, convertiijg that ^u#;tioii into a*smo*(fth lAembraiie to 
which 4lio name is^ api)Iied ; the placental 

chorion is termed the Qb,Q];:iQn^laeve e^d 

<^%idl^a*ca{fiulaiis urg not ipiited by intergrowtji, as 5 w?e- 
ohprioafrondOsunt|tnd docUlua ba%a^s. . 

• As*these clufngos pj?og**ess tite (Ao«io-ded(Juabspac« out- 
side the.l)lacoiiLta5 area^ecumes obliterated by the pressure of 
the grqwing ovum ^ atrtjpliied vilM surrounded by deposits of 
fibrin alwyiys^bB found in the fnembranes at term if 
looked for •under a* microscope (Fig. 29). ^ The* 
ardh g rovfa ^verv rapitjfK -. dui A ngf -tkfi. 
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|ica:mat.ion, gf,the,.ttiiEcl mouth, When the 

I ofum iills .the. utcj,'iue c»vl4y, it occujueii- about ouu'foui'tll 
1 tP one-fifth of the total area of the tiiufacctof hlie uterine walls. 
I Afterwards it grows *j)asm with the uterus, aifd tfie same 
proportion is preserved fip to term. ' ^ ^ 

When 'the ovum grows large epougli to fill tiie uterine 



Fio.' 29. — Seotion throuj^li tlib MoitiBrancK iicai’lhi' |>lacciitiil iniirgiii. 
• Tlie atrophied villi show rouiiiiis of Ihtur epitliolial covojin". , 


cavity completely— -i.j. rfiTaout the end thef third month 
— the decfdu% ftapsuiar® l/bcoiye*! f^ppqsipdT to the (teeldutf 
vera, an<tat*term these tw^ portions^of Jht‘,i*atorAal»rucin- 
hranes are inseparable^ U^) to the fnd*(j{ the t.hird mopth a 
space exists in the uttfrino cavity belcAv the pvum,.l?ounded 
above by*the deciflua capsularis,*1atcfally by *the decidua 
'vgcrU^ and Ijjelow the (A internum * ^it is calle(^t£e>dea«f^/ 
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space ( Figs. 1 4 and 1 5y \Vheii*^he two [lortions of the deciclua 
Ibecomo apposed, the dccidufifl spitce^is obliterat(^d. At tjir4i> 
the d<?cidua capAila«is has undcigoiie extensive atrophy from 
“pressure^ arfd tho^sanie change^ but ftss §^dvanced, is observed 
irbthe decidua vora. #Thi^s is of imp()Ttance in relation to th^ 
process of^slieddiiig the j>la(*‘enta. 

UfJt)n tlie maintenance of the relittioift; just dcscribed,. 
^ between the fcetal and maternal elements of the placenta the 
miti’it ion of tfic! ffplus^ vw tdero entirely depends. > After the 
foriyialion of tJ^if^ firm chorio“ilc(*idual*ittachments, accidental 
scj)jirat ion of the two is not so»readjIy Inotight abont as at 
earlier j)ei*iods * henc.e the diminished liability to abortion 
afUu’ the third month, a 

•VV"o know very lilt Ic ;ib<»irt- the details of the interchanges 
hetwec'.nMlie fadal and maternal blood currents. Particles 
of fiiuiy divi<led insoluble solid mjjtter artificiallyMntroduccd 
into t.lu' matmnal cii<*ulation in animals, cannot pass through 
Ih^' plari»nta to the hetus ; but micro-organisms are able, to 
do so m disease. It has bec^i slioun by Kiiss that the 
following bacteria may be transmitted frqin mother to feet us 
through tin* placenta. : t u hen *lo bacillus, V)aeillus of a nthra x. 
diplUJjieria* aiul ghijjldors, Ttie pneuiij.gcoeeus. Vt rept ocgc cus. 
and flKuiingpcocciis. Further, it has been shown by experi- 
ment tflat tlu^ phujenta possesses a certafti tteleciiyQ^^pp>viJjc;.in 
tnnisinitfsion, for^chen»ical%iibstaiices Tn solution are rvatTalJ 
transmittecl, and those which j)ass the placenta do so it 
mietpial rates. Further, the Rek'ctive aeti(^ of the placenta 
is nioditied whew* maternal is present. From com- 

jiafativQ analyses th^ fa*4al blftj>d llowing to »nd 
the 4 )lacenta, we kjiow that it gives up caft'bonic acid and 
absorbs oxygdn in tranw^. The pliibeuth* fliercfore. the 
iVm^tory organ the fadys, bu^ we know little or nothing ' 
of the other luftrilional inflerehangc^ effected by the plac^n- 
cvculation." caij of course, readily t^kc place- 

between tlie Toetal d)lgod imtbe vci?sels of Jlie villi and the 
‘maternal blood*iu l;he«intej;villdus*si)»i^es, diyi ifr is easy to 
understand la^jv ^ofiible «olid alid gaseous sifl)stlince8 can 
pa^^a freely from m^ftieC to fectuFff or the reverse. ^ Gl ycoge n 
are pr<is«it iA the placenta iff considerable amount, 
bAt wdieWier thes^*std)stances are derived dirfeetty* from 
miterndl soairces, or ^^hether•tI\ey hre produced Ijy the 
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jliver or otlier foetal organs and tleposited in the placenta from 
I’the foetal blood, is at inos^nt unknown. 

The presence of a pjpteoljtic^ and of other 

enzymes in the foetal portion of the placenta has been demon- 
strated by physiologicarexpcriment, but nothing is definitely 
known of their origin or of tlielr functions in legard to 
foetal in.3tabolisin. ' 

The Placenta at Term. — When slieil from it.s uterine 
attachments the placenta is an oval or circular flat cake or 
disc Tnf>n.giiring (t »yv . A, iiichcrS (15 to 20 cm ) in diameter, 
f to 1 inch (2 to cm.) in depth at the centre, which is 
the thickest part, and weighing about sixteen (jimces. The 
margin is thinner and firmer than the centre, and passes 
abruptly into the chorion la^ve.’ 'fhe pjpfal surface, is coveted 
with a thin smooth membrane — the amnion, whiefi can be 
readily stripped up to thy insertion of the umbilii'ul cord. 
The surface of the chorion thus cxjio.sed i.s also .smooth in 
appearance, and running over it are seen the large superfiigal 
branches of the umbilical viTAsels. The ai'teries run irregu- 
larly outwards, butjjiiever cpiite read) the margin in a normal 
placenta (Fig. 30) ; the veins accompany and often cross 
them. If the total surface is now incised, .tlid diorionic 
membrane is seen to be about.,oae line in thickness, and’froin 
its deep surface •springs the mass of spongy tissu^ repre- 
.-jciiftsLg the villi. Tae uterinti Sui-fame (Fjg. 31) Sontrasts 
strongly with this. It is of a dull red colour, and is divided 
by sulci into aenumbei* ofe irregularly quadrilateral aims 
termed the cotyledona . No vqssds arc visible upon it. On 
close inspeotion it can .seen- to bo cofVered with a tiiin 
greyish mottled membrane wJiich represents the shed .por- 
tion of the ' decidua basalis ; in parts this i.s incomplete, 
exposing tlie deep red spongy tissue 'beneath, and ?)ften it 
feels gritty to the touch 'from the* presence of minute areas 
of calca^^us degeneration. ' In Boi];e instiinces, areas .of 
calcareous dege^eratioji are fouxd large t;nough to be visible 
to the naked qyh ; those^ar^' genprall3' funad near the centre' 
of the ptacoiita. Around %he m&rgui rqns ^ larg» vbnous 
'ohaiinei called, the {Otvtrns s(^m|.o£ the 

ihatyrnal bipod fromT the intervi^oak spaces ; it seldom 
completely .« surrounds the placen.^.* ’Jf the placenta “is 
a g^eat deaJ|^f d^k blbod slowly runs atvay' from it, 
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and if a stream of w&ter is tii);ned upon the cut. surface the 
intervillous spaces will be washetl^ut and the arboTcscei^> 
villi appear as 4 dense reticulum of greyish threads. The 



PiC.N^O.— -Iliinian ria.'cli'Ai, total %\u-fu«e ; the inner tliin nShnibrane 
istho amuKvp, the out*- thick «acfcis the ohorien. 

placenta is usu^ily^ artt^iChed to Che upper part* of 4 he body 
of .i,he uterus, incl^Ungithe fundtis, Ancl, witji aljout equal 
frequency, to t^ie* Adjacent anterior of posterior. wall. 

• Clear evidence of wj^tensm^ to* b^ found 

in ^e placepta at ter^i. It tnust *be remembered that'^the 
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placenta is a caducous stru^ftiire which, after serving its 
«tbn>porary purpose, is cast off by the organism. l}ogeneration 
is the uecoJ5aj|iry prtHiniinary of sheddihg, and merely 
indicates a progressive ‘iiiniinution of vite-lity towards the' 
olose of the period of its existence. ^ These degenerative 
changes are chiefly of iniportancci, because of the necessity 
of distinguishing tluin from true morbid processes.’ Both 



* ' 

Pig. .'il. — Placoiibi, utoriiin (V»* in&tiTiul suiiatjo. Tlie whit.o 
p.'ifches are aresit* of calwarHous aeration. 

U . . r 

tl»e foetfvi and maternal clfineVts of tljev placenta arc af£e('1^‘d. 
The initial chitiigc cofisaste hi the oiipljiJjiQn of eonsiderablo 
Aracte of the eniddle.-vi^z^d diyiiiioHK «f .t^c umbilical arferies 
by a pr6ceds of it *n)ay %)c* found 

m early tbp seventh ntonth of jlrejli^^ncy, and it slo>vly 
progresses. This cauSes a diminution in dibe bloorf supply 
of tlf&>vdtlM^ by* the affected ai^riojps, wbieh^ results* in 
thelf grafluj^NiijjIfopl^ *an^* *degenejation ; tliis *agaid is 
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accompanied by the fextensiv6s deposition of fibriii from the 
Hiaternal Wood upon the cliorio?ii.c epithelium,, so that-atlfe^ 
neighBoiirijig villi meet and the intervillous spa<^.es of the 
afl'ectcd • arha tlwis become obliterated, in this manner 
soiid patches are feruiTid among the spongy ijlacental 
1 issues! in which the villi are funclionless, for the fmtal 
circiilakion lias been am^sted by obliterating endarteritis, 
.while the maternal ciicadation lias been destroyed by 
blocKing of the intervijlous s})aces \vith fibrin. Those patches 
are termefi plcu'cufnl itifarcf% ; they occur as firm yellowish-, 
^vhite well-defined arejis, vaiyiilV in size * inider normal eon- 
ilitions, fr<wii^<ha( of a iiiillet se(‘d to that of a. filbert. They 
ari^most immerous on th(‘ uterine siy faA^ and on the marginal 
cot.^'ledons. 'The sujierficiftP layers of the decidua basalis 
iindergo'a form of (coagulation necrosis, and upon the 
ne(*.rosed areas laininal<‘(l <t(‘])osits^)f fibrin from Hje maternal 
blood are formed. In addition, extensive thrombosis occurs 
inihe hub-placoiital sinuses during the^ater months of preg- 
nancy, the cause of \^hich is jk# well understood, but which 
eerlainly interferes to some extent with ^he freedom of the 
maternal circulation. 

* • * 

From about tlie*liflh month onwards the f'horionio epi- 

theliifiii consists of .only .onf*layc‘i' t lu; svn cvtiiiin : t lie^ 
lay(;r of* liunglians has (lisapijOiiml. Tlic .^'iioytinm is also) 
iniuili leSs aolivo* in Mie'Hltcr tlian in the earlier / 

tlirowing out oomparative^)' few buds and processes ; and asi 
term approgrches this layer b'^^•>mes atrophied and incoin-! 
j)letc (Fig. 24).^.* . , 

It, is^possible iTiat- theseMegeiTjjrat ive I'hangeS lijait the 
dnrii4ion of pregnancy, and p’ '^f.cipate hi causing the Qusi.'t' i 
la, hour by rfndering.thi^ placenta incapable o^ providing 
^or the •continually increashig nutritional lequirements of 
tJie fttitii^. * “ 

Amnion, Umbilical GoriL %ni F&etus ^ 

• •••* • • 

Aihnion. — rfibwine consists qf an 91^01 *' l ayer , o^. 

a pLy Si ^ j^, ][{ iycr oiT.epililaat. In t^e human 
ovum it is ]n‘oliaWy fron^ the first a “closed ^ac, and in the 
earliest o^a'it is be yoiyimucfi ^mailer thah the 

chonon hncUsoparatei^ from ft Jiy ^ considerable thicli;he8s 
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of mcsoblasfic tissue Thc*^^ relative proportions are pre- 
^sfergred for some weeks, and sq.s1dw1> does the fluid aepumu- 





Fia 32v — (^ompld^ Otuth t-oin the’iourth, o? tifth vi&eh. injgmficd 
Xte lo tils ^sTlosply.miPritud bj the amniou, and is attKiwid by 
the v^iitiil stalk to the Fall oT tho chflVtosu voMcle (QuamV 
Anatoni} ) 

|]^J^ io tlie aignion tuat it does not" grow Jarge enough to 
jbto eogt^T the^ choi^lL* u^tU the -third o^htbi. 
33 «ad 34).^ 
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(Jnfctt the l)ody«f rhe tssnbryo has been clearly dehiied 
^the amnion covers only “its ^owsal surface; gradua!|[j^, 
however, its liAe o} origin advances over the ventral surface 
to converge u^pn the umbilical Ultimately amnion 

and chorion come, in loose contact by their mesoblasjiiq 
surfMos,4mt no vital unioir takes })lace between ehem. The 
ftilly formed anmion consists of a single layer of - cubical og j 
low .toluuuiar ei>itii<>linni resting upon a-stibatum of loose 
coiyiectivc tissue* As pregnancy advances the c]>ithelium 



:w. — C’ompU'ic r^vuiii Iboiu iiintli week. Note llio Inrge 

si'/o 4ft tho oliDrionio vo'flclc', Jfiid tho^iuall si/.o ot the^'amiftotio sivc, 
^liioh is tull »if flxiid. ((.iuain’s AuiilAniiy.) *’ 

' • * * ' 

becomes flattev. M'he*an?nion is lirmly uuited*to the um- ' 
bilical cord at its point of inserfkm into the placenta,, so 
t3hat.jt damiftt bo strij>pod off Ahe cord, although it is readily, 
separable .from both th<<, plac^ijtal and . extra'^plaeental 
"chcMridn {chorion fronli^su^ lm'e\ J 

Ah q,si early^^enwl fluijt.'(thc^gugr,^^^ appears within 
thp amnion, sepa^ing it froifitf the* dorsal surface of the 
ombryft.. “I’his grg,<Kially increases in (jiiiantity as dcvelopmefit 
advances, untu at term It amount^ on tftr a^eragd 
■tsepuniLUt/ ; ^variations ftom teA tollifty ounces are, however, 
E.M. 
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not uncommon under normal ^onditioiis. At term it is a 
! dl<rar,pale fluid of low spefeiflc gravity, and its composition, „ 
according to Hoppe-Seyler, is as follows i i 

I f 

Water . ^ . 9K'41 pei'ceiit. 

Albumen . . . .'049 • 

‘In orj;a7Uc salts , . • . () ,j9 

Extriicl jves . • 0-81 ,, 

" lOO OO 



• • ■ • • 

Fig. 84. — ^Umbilical Cord near ^5^. (Wljitridge Williams.) 

D.A.-^iiihiffcal Aitriiflft. U S. ^ ^ T.V.- -Umbilici Vein." 

The amount*of aflbunidii present in the early njonths.is much 
higher 'than this, and rtig.y rea^h l6»pe|* cent. Tho most 
important extractive isjJmMfwhidi is present in traces from ^ 


-tlxC sixtl\ week onwards. Vai^oua matters in suspension are 
^so found, su(^|i as |/w^ugo ; heirs^ epidermal .scales,' cells 
derived from the amniotl^ ef)ithoJinmi,and^particlesof Veinix' 
oaseosa d^t^^ed from theSskin oithg fteti&j t Gludose may 
be found Jn cfises df/*maternlal dia^etes^, , irf 

ftote as k 

e^»aJiaea*jpi^W 

• - -TO - « ■'% — ® ‘ ' 



UMBILICAL COBJD 




Umbilical vein 
didtezuicd with Uk>od 



UvnbilicaJ Arteries 
retractcj^ 


ioatHS, and Jlushca^'the^^pcasw^^^ from within with A 8terile<ll? 
fluid during labour, claimed ^6r @ 

it oA the grouiid that it is swallowed by the foetus during the 
latter mohths ei gestation. Certainly lanugo and epidermal^ 
scales are not jjncAmnfonl^ found in meconium, and tHbre» 
is n« dcfubt that they# have entered the alimentary canal 
by Being swallowed with liquor amnii ; ^omefimes alsfiP 
balls of tine laniigo hairs have been found in the stomach 
of a dead fijetus. It js possible, thej'efore, that ifuid obtained 
by swallowii^ liquor amnii may be of use in the genccal 
metabolism of^the foetus. • * . 

Umbilical Cord. — This structure conneefs the body of 
the fmtus with the pla- 
cfeiita. Its earliest appear^ * 
ance ift the human ovum 

is shown in the specimens 
of S})ce (Figs. J8 anl 19), 

Adhere a band of tlie 
mesoblastic tissue is seen 
utytiug the embryonic 
area, with its amnion and 
umbilicaf vasi(5le,*to the 
ehofion. This band was 
previ(?usly described by 

' His, tern^pd it^ ih^ ^ i 

ventral Sihlk. Along thj^ Kic. ;i5.- The ITnibiliculCordatTenu. 
stalk pass the f octal ves- ^ Tmnsms,' ^ntiou 

^ .showing torsion. 

sels which vascularise » 

thte growing choPion ; • th<^ are*,bi:aft.Qjies of tfte, jJbatexior. 
Qj]d».o£..the..primiiive.^bdouuual.ajoji'ta. ^ator the 
also grows info it • tlii^^V^ucture is an outgrowjfh ^om the^ 
hindei*en<l of tha primitive gut, .and in lower mammals it 
ip larger, aijii ^lays a much more important part, thait in 
niait» Sometitnes in* the Jb^Tma];^ ovum the allafttois d^s* 
not h:^tend as far as .the chorion' at. all ; a'hd acQprding to 
*His the Vontrai^stalk «ncfyJbe vascul&Tisedbdforc*its a{»pear- 
ance,* so that it iaevjdent that* the which it plays . m 

tl^e ide^elopnwjnt fim umhth^ cord is 9 secondary oi^e.' 

Later on thd w^th its dm- 

phalo'in^^t^c'’ (^tcyine) ]d(ipt,|^lBO fuies wfth^he ven* 
trll sttfUc, dsb that 
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coiisists developmental ly of thq^'tollowin^ eojnponeni parts : 
( I ventral i:»talk ; (2)*\.Ke .uAibilicai blood- vcssela . from 
ttie . primitive raorta; (3) ilie. ailaritois ; ^ (4)/ the umbilieal 
vmcle^witJhits ‘ , 

flu an early embryo (Figs. 32 and 39) the cord is short 
and very thi<|k ; its surface Ss ric'ged, 
ami it is attached to the ventral sur- 
face close to the caudal extremity. 
Abotii the third month of gestation 
l^jir vessefs are found in tlie cord - 
two arteries and two v'<!Fins ; the latter 
afterwards fuse to fdrm ,.a single 
Vessel, so that at term thci’o are two 
iijLteries and one vein. Traces of the 
allant<»is. in the form of a small canal 
lined by cubical epithelium, may be 
found ill the f(etal end of I he cord 
^ up to term (Fig. 34). The umbilical 
vesicle^ is seen in ova of a])out the 
scicond month to be of considerable 
si'/aC, and attached by a long pedicle 
to the unibilieal c<5i'd near iis ventral 
attachment. J.iater on it disapjjears, 
but it is slated that a ticcCC of 



' it may soiwtiii'cs be found vit term 
in the form of a minute 'yellowish 
body 4!.tHhe placental insertion of the 
' cord. The codofu ln> al>sd prolonged 
into trie cord^ and'-coils of small in- 
testiiie may be found at the f(jetal^.end 
V\o. 3a.— UTi-itnliclil carlv months of .wstatioii, and 

(Chfiriii^^ Cro^HH fhis condition Jnay persist tc term, 

UoHpital Museum.) giving rise to a congenital ventral 

'' c. heriiia br ' j 

At term, thf^; cord varies indengtb i^’om 5 to 60 inches 
(12 cfh. to''^50^cm.), f*ie fiv^age^ being f^Qm infthes** 

(45 cm. fo cm.)^ The ‘"vessels aijp “alwayay twisSted, the 
encirefnig *fche vein left to l ight ; .this 

|torsion is evidejit as eaflrly as the third montlj, biP^the cause 
?o£ it is Wknowii (frig^4;l). ^ The Wbsfauce of«the cord ms 
coiifi\;^osed of a special fofm of •embryonic connejctive tisi^tie. 
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which iias been called VVharltDu’s^Jelly. It consists of-ftraall 

• stellate cells wjth long pivMjesses ; anastomosing with oth^fS, 

the ^rocosaob fiurm o> wide network, tlie meshes of which are 


I'k. ;J7.' WIisnton'K Jollv, ^liowiuti: tlio l Vlls. 

(< ial.iliin juol ftl.ii-kor. i * 

(Hied with g(dii.tinous iiuileri^y (Kijj. T!\is t'oimectivc 

tissue is irregularly disposed round the vessels, giving rise, in 
places^ to protuh(M’Hnees ternusl /rr/.se. A/Io/a*, whieh at times, 
but not always, contain a loop of vessels.# Sometimes a 



^ Ki<j. 38.-^]0pithcliiiin#)f UinlUlica^CoAl.# (Whitrulge Williams.) 

true tnot is#fprme3 Jl)y the f<ytus slijjping tfiroifgh a loop 
of /t. very long corc^f/i ilero (Fig*30) * does^not neces- 

jsarily arrest tlwj oirculalion through tlie cord The epithelial 
cefvering of* the co^tll epnsists^^at term of 

rescnabling tht} foetaf epUlermis .(Fig. ^8). is 
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genemi^y believed that these tieUs are formed from a pro- 
Idrlgation of the* foetal sltin*' over the umbilical cord and > 
»re. not 4®veloped from the amnion. •• e ' 

The cord is usually'ftttached to the centre-of thfe placenta 
i cAif jral insertion) ; it may, howeveV, be plact'd neai'er the 
margin than the centre i excentr ic insfitriion) or upon thoytedge 
insertion), or it may be inserted upon the meiri- 
. branes outside the placenta (velamentous insertion) (see 
Pig. 71). Tiie foetal insertion of the cprd is not subject to 



fio. 39. — Embryo O'l mm. in leu , >f thirty-one tfc tliirtv-iVAir days’ 
d^'velopmciit. ^ oia (iuaiirts Aiiato 

variation. Jt will be noted that while ,its precursor, the 
iveiftral stalk, is attachecl to the* caudal extl-emity^ as the 
^otelom ckscs and the um|;;iilicM yesicl^.atrophies, the ;>oipt 
loi^attachment ik carriaj «forward. tinti]^ at the fourth month 
•it reabhes the eentre flf tW Ijody <tf tiie foetus. ‘ 

Foetusl — dpfelopmont the 
hifMaja. embryo Isj^d^tii^isha.bl^ 'e^gept by an expert, 
embryoloj^stj’fil^m Jh^l; of other n^aihmals.' » About tlie end 
^ it'Tlft H a^«ir§8 defin;ijbc ctiaractertstics whifeH 

seiryi^ d^iinguisb it from ot|idts. It ^ usual to apeak of 
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e^ryo duri^ff the and the faeftw lat^ than 

jEhatperiod. * * ^ 

In the earljgst •human ovu m which has been carefully 
' deeorib^djViz.jttiat of Br jvo and toaolier (Fig. 10), theem- 
hfyo is represented by twt) ipinute vesicles, amniotic and enlx>- 
dermi?, a?id a thickened layer of epiblast, the embryonic 
cpiblsfet. Not imtil the end of the fouiilh jreek has been^ 
reached is the bodjj? of the embryo at all clearly defined, andj 
' ^at 4his stage it mea^- 
sures from 7 tg ,10 mm. 
in length (Fig. 39). It 
*is markedly ' flexed, 

|ai*d the head is nearly 
,as*Iarge as the remain- . 
der of the body ; the 
branchial arches are 
unclosed, the limbs 
ajjpear as buds, there 
is a large -umbilical 
vesicle, the umbilical 
cord is in-scited close 
to- the ‘caudal ex- 
tremity, which is long 
;and poTnted, and there 
-is nothing to 
■guish it ffom the cm- 
• bryo of , other mam- 
mals, Bucli as* tfie 
' rabbit. , * • ■ 

.Pluring the second 
month distilhetively , 
human* fci^res «ard 



Ki,;. -10 — I'Jtabryo mm. in length, 

about .liy», to aix weeks’ development. 
* • (IJryoo, from (liiaiu’s Aijatorjy.; 


developed, by the eighth or hinth week it moasrvos 
ahoiffc .30 ipm-i &nd iaji.ot. sc^ nfarkgdly flexed (Fig. 41). Tlfb*' 
foee. has_ b^ome clpsod in.Jby the ^liowth df the maxillary 
*and* mandibular ^ooesses. ancl ‘flir* *have 

. assumed theif oj^ara'cteristic fo]gm ; t he liipbs ^aViB' become 
divided into their ^j^niinnts and.the Hi^^-aoe w$ll formed. 

i^lgrcle. ^ ^ , * **. 

"^At the e nd o f tnb»ifih the fmtps nojea^^ to 
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• 9 cm. (3-3J inches) : the umbrfical conf ecinals it in length, 
fisfe its vessels have become*i\vislod ; althouj^h tlie external, 
isexual organs are undifferentiated, the sexTOa^ be established 
iby examination of the? internal organs. J ' o 

•During the foiu'th mouth thc^mflscl(^ become developed 
and spontaneous niovements are iiiado. ” /: 

•• The p^ogrei^s of the hx^tiis in length and weight during the 



l^XG. 41 . — Kmbryu .‘iO ifim. in ] nfjib, of about woc^ks' 

^ devolopmoiit. (Ilryce, l«’OTn (iuaiu’« Aimlinnf.) • ^ 

M* O* 

succeeding monWis of«gJst^tioif' is a» li^inwn in* tlic,t§,blo 
oppoiSte. *ltj»^ll hes^cii thjjitthwftte^jfj^rtjjvth of t^e foetus 
is not onfy very irrogij^lar fupm oi^e^fio^th to*anotllei’, but 
subject 'to* considerable variations. A H^implu lyctjiod 'of, 
. determim^g th* period of d<*.v«lopmen^ of tiic fuitixs witJ^^ 
sufficient acWracyr for conical purpeses*during*tbe secondj 
five months'is found by ^piiltipl^ing tho number the montH 
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bj[ five. Thus the length* lat the end of the seventh 
month 7x5 - 35 cm. (14 inchfe.s5. ^ 
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•At tJic on<l of the seventh liinaj mTmth (28tli week) the 
fo'Wi.s heconu's capable e# ‘surviving when born — i.e. it 
b(ieoinc .< ; it.s chances of survival at thi.s period are, 
however, very small. A twenty-qjigJit weeks’ fcctiis has the 
skill of a deep, didl red colour, there is hair on the scalj), and 
a little sebaceous si'cixdiou has been jin^luced. in the male 
the test iele.it have de.sc.eiwled iut^ the .scrotum. 

At tlie tlilrty-.sixili week the feet us ha^ increased greatly 
in bulk, but not so markedly in length. The, colour of the 
skin is a brighter *pink and 0ight ‘delicate hair Ma.np goj' 
covei-ff the whole of tlie body except the scalp, where long 
dark ban- is .seen. ’I'he general surface of the body is covered 
w'ith a df'posit o^ .soba*eiJift matter ( cern j-x c<i-gRom) . and a* 
well defined layer of subci^ane ousrfat has appcait'd, giving 
rotundity to the outlines of 'the trupjt afld limbs. The 
abdomen is stilj • relatively protflberaifl, especially in the 
iqipfer pjy.‘t. ****** * * 

During the last four weeks the chief cljange is a great* 
gain in length aJnd weight^aiid increase in potential acjiivity. 
^7ie free? and energetic' movotnents* which the foetus makes 
habitually drying this period no cfoubt contribute to iHs 
muaciflar development* , •* , • * 

T/ie^ Manure Faskuk . — ^’.Chhugh suUject to considerablb 
variations, the avpmge length of *tli^ fifitus at ternf is about 
50 cm.Xj^jrfuchqs) anH 4)hc'aver«|,ge \veight 7 tq*74^ounds. 
Males ays ysnally r%Aier heavier than* females. We.iifbt ii^ 

• UUUSjjLiliore yarifble thanj^engrii, for from vajious^ causes a 
mafure fee^u^ may w^igf]|,much \es8 '^han th^ aver&gef While, 
from disease^ a premature foeti^ ma^ equal it in weij^t. 
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Healthy mature infants mayc^eigh oAly 5 to 6^ pounds, 
fefit .any weight below tlfis*is probably to be attributed tq 
pre-maturity, to hereditary syphilitic taint, qr other maternal 
disorder. A foetus weiring over 10 pouijds isf npt rare ; ‘ 
'a«weight of o^er 12 pounds is, howwer,«very uncommon ai^d 
is usually ‘accounted for by pos't-n^aturity — i.e. dVidiuj pro- 
'longatiofi of the fierioH of gestation. The geijeral differences* 
between a premature and a mature foetus may be tabulated 
as follows r * * » 


1. ^in lax, wrfnkleJ, roil in 

colour, little vornix onseosa. 

2. Subcutaneous fat scanty. ® 

3. Hp.ir.<jn scalp short. 

. 4. Lauiigo present over whole bojly. 

u. Short on fingers and toes. 
✓6. gkjiiU^siituroawOpen. 

7. M^ves and cries feebly when 
born. • 


I Mature Filins. 

j Skin RTYiooth, pbbnp, idnk, oovoreef 
I with vernix ca^eosa. ^ 

I fiubcii tan eons fat abundant. ^ 

I AnunHant dark hair on scalp, 1 to 
it inch long. ^ 

Lanugo absent from moat situations. 
Nails project beyond finger tips. 
Skull Huturcs cl psp^ (be. bones in 
contact) e^cyept at fontunellea. 
Moves and cries vigorously when 
bi>rn. 


Th& I'xetatCirculatim. — The umbilical veiq, which brings 
purified arterial blood from the pWjenta, enters the triJnk at 
tl^g umbilicus and runs beneath the anterior abdomihal wall 
^o reach the lower surface of the tif!^re(.Pig.,42, vu.),^ Here it 
gives off bKfflfihes^t^ the and 

^hicji thus weheive a direct supply of pure 
blood from the placfenta. •It then gives fiff^aaothex 
whicl£p>it&^ (vp.)^as the latter is abou|i to entei^ 
•the right lobe ; ^as the pprtal vein brings impure blood«from 
the alyneijEary canal) the bloodjsapply of the right lobe of 
the liver is less pure tlvin that of Che dother lobe^f. Afier^ 

4 1Ving off these brandies to thh liver, the'umbiljical vein, 
ow redsiced in size and qalleU veJtio^ us (dv.j^^^nters 

tbninferior vedA cava*(wi.). Bibod whioh has passed through 
the liver *^is^diWTied Ify Ibhe* hepatic •veins ^(t;A.) to tire*same 
great vdhous trunh, whi^ now contains admixed istream 
^ ponsistuig of pure blo^ fft>m the ductifsifrenosus, and impure 
' blood comings up Jlrom the lowej: extremities tlirough the 
" iliac VSinfif, and, f roiiST tjiie Ijver thj^ou^ the bepatic vdins. 

' up^to tljp heait by the inferior vena Sava 
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The inferior vena cava oenterH the -floor of the right 
•nSluricle, and the blood-stfeam* is immediately directed hy 
the Eustachian calve through the foramicn f\vale into the left 
auricle ; thence it tiows through the mitAl valve, into the 
loft ventricle, and tlience into the acFrta. From the aoa-ta 
branches pass to the head, neck, and up])er extremities 
through the ^innominate, left carotid, and left subclavian 
trunks ; excepting the liver, these jiarts therefore receive 
the purest supply of blood. From these paits the vonous 
, blood is returned' to the right, auricle }>y the suiierior vena 
cava (vcs.) : thende it passes through the tricuspul valve to 
the right ventricle. Thef‘e arc therefore two blood-currents 
crossing one anothef in the right auricle, and it is hclicved 
that they are coniplelely separated from one another by the 
Eustachian valve. From the righl ventricle tlie blood 
passes intjri the pulmonary artery, which, after giving olf 
branches to the lungs, passes on, as the dnetus artei iosus [da.), 
to join the thoracic aoi*ta near the origin of tlu^ left sub- 
clavian artery. The abdoihinal aorta [ao.) now contains a 
very mixed siipjdy of blood consisting of a small amount of 
arterial blood from the placenta, which has ])assed from the 
right auricle'^ through the Eustachian valve to the left side 
of the lieart, and a large amount of vomms blood fr6m the 
lower extremities and pelvis (iliac veins), liver (hepatSc veins), 

^ and head, neck, and upper extt'einicies (duet us aiteriosus). 
The aoi-ta divides into the two iliac arteries ; each of tliesc 
in turn divides into i[l ) hyY>dgastric or umbilical artery (an.), 
giving off twigs to' the pelvis, ami then passing into tin? 
cord,^an(i-so to the placi^^nta, and (1^) an tjxtejrnal iliac; branch 

* running to the lower limbs. The curious anomaly is thus 
prese:^tcd.that the arterial supply tlio lower extreunities is. 

• dfiEiypd from the 6ajne..trunk<^ia.thc vcjious blood whicli is 
carried to the placenta to be purified. The blood earricjd to 

‘^the placenta by the uiubilitak artec?ies parses throi^gh.the 
villi, and is reUirned m^a purified stateoto the fcsjtus through 
the'Umbilicai vein ^ 

Ghaiiges in the^ Fesiat ^Oirculatimi at Bivth . — ^Thtjse are 
due to two causes : (1) the expansion S^he lungs by respira- 
tion ; (2) tfie arrest of the placental girculation. The, 

iuin]b(2iatd effeqt of rpspira^iou is Jto ^vert a %i;pat pai^ ofi 
th^o blood from .the . right pVfentricie to tlie lungSj and! the | 
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ductus artcriosuii! accoiidiDgly* (becomes gieatly contractcrr.\ 
T^e. ill) mediate eiject of arresting.. ^he,. placcutaL circulatioit^ 
i s to reduce the, p resBiiie in the right auricle by ^miiiishing 
fbe.quantitjt..olJSo 9 d.pjExtjcring it tHl-ongluthe inferior.. vena 
At the same time the pressure in... the le ft auriclo 
tbp increased amount of blood returned to it 
from the lungs ; the pn*.ssure in the two SL.uricle8 is thus jnore 
or less efiualised, the flap valve of the foramen ovale closes^ ^ 
{ind itfie passage of blood from the right to the left auricle* 
is arrested. T^e umbilicial rluctiis arteriosus^ and ^ 

ductus veriosus become gradually oceludt^d^hy thrombosis, 
but all ma 3 fc])crs\st in the form of fibrous cords in the adult. 
The«transition from the foetal to the ^diAt tyi)e of circulation 
is probably completed in a4‘6\\' days. 

Gtnar(ri Physiology of the Fa tvs.-- - The placenta subserves 
the functions of respiration and mi^ition, and through it the 
fcptus obtains all tlie oxygen and nutritive materials it 
requires. Wc know practically nothing of the manner in 
A^'hich the materiaLs absorbed fiT)ni the maternal Wood are 
worked up into the fa*tal tissues. Tliere^can be no doubt 
that large quant itios of fat. for example, are j)roduced in 
some way ifi tlj,e body of the fmtus, for Kchling has shown 
that the pr()[)ortioii of fat incrciiases from 0’45 per cent, of 
tlicj body^weight at the fourth month to 91 cent at lerm. 
.As fat is noii-dip'usibJk^ siAj.siancc it cainiiot pavss through - 
.{the placeritk, and thejcfore must be elaborated by the 
ffmtal organs themselves. * ' 

Attention has b&cn alreadx’^ drawn to*the large size of the 
fvntal livijjL* in - tfie ^>arly*mo^iths, ^ind to the reaiar&ible 
arrangements for .sujjplyiiig it with purified ^Glood. At the 
fourth week of --gestation** ijie foetal liver has attained a 
^redomiitant size among the abdomfiial viscera ; during the 
second month this prcdonfinance increases, causing pro^ 
tub^raijce’of tkeMqDpcuvabdQmSn. ^In the later months it ^ 
becomes jproportiouait>ely snusUer, bnt.. even iftHt term it is 
uftduljr Id^ge, for it fWeighs«0]^-eight^0iA^^ pari* of the total i 
bQdy-.weiglit of <the foslu«», while tjfe propprtiou ih tfie adult} 
is, In^tie IWiAimoiUh ftie gallrbiadder con-^ 

^tains a yelfow fijiid in 'wh^ioh bile safts and^cids can be 
detected, and which^is Jjherefore a^true^b^iarj' *secfetion, 
Bile •figment appears later ; Uti^ glycogen, and urea, bAh 
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products of hepatic activity, are also present in the footal 
"lisaueB at an early pcnod of development. There can be 
very little doubt that the liven: plays aUrUnportant'^role in 
foetal physiology, which may perhaxis bo miioh . constcuc- 

TJiie...chief jexci:etoiy orga»s— the kidneys and the skin — 
are alsb functionally active in the fmtus. We do not know 
the precise period at which the kidneys begin to secrete 
urine, buV during th e la&t.tiyo.iaQatha.,olde>:;elouxaeut the 
, bladd e r usua lly contams a little, clear fluid in which uresu 
al bume n, and cilleries caif be detected, and which is there- 
fore a true I'bnal secretion. H ebaceous gland s appear in the 
skin at the fifth mbnt b. the sweat-glands somewhat l;ter. 
The structure of the foetal e]>idermis i.s very simple, the 
horny layer being practically absent, and transudation from 
■the foetal capillaries into the liquor amnii probably takes 
jilace with ease. The traces of urea found in the amniotic 
; fluid may. therefore reach ih directly, from, the blood by 
‘passing through the skin. *'Tlie veruix caseosa is the abun- 
dant product of the active sebaceous glands. The meco- 

nipjn found distributed in the gut of the mature foetus, from 

the duodenum* to the rectum, is c hiefly e,om.pt?8edf*Qf .the wa^te 
product s of ,.the. hepatic. Jse^retion. It also often cbntains 
numbers of lanUgo hairs and squamous epithelial cefls, which 
can be recognised under the rajct'ostioiJo : the only possible 
way in which they can reach t|ie intestine is fly the foetu.s 
SHallowiug qdhatitica • of <itl liquor ^mnii, in which the.se 
elements are alwayl to be'found in suspension. The uniform 
disti^buiSon of this substancc^throughdlit the gut indicates 
c that Pfigiafalftlitia .piggagaatift J^hfiJhBta^ otherwise 

accugiul^tlon in the upper part \^iild necessarily take place. 

C • ( 

«. The G^vid Uterus „ ‘ ’ 

C , f, ' o r 

„ The ,uterdfi undergoes a ‘hemarkarble series of ^ changes 
during pregSiancy, Mvh'ich are cwlthout parallel in any other 
- organ. They restilt in lin increase ’of we%ht froili 1 1 to) 
^05hS!P5„be|p.i!¥i.TO tq,| tSC?i ,l.b8,. ,at^ tc^u.”. 

. Chi 9 ^g.e,s Shape and Size.-v^lJuijng the first month of 
gestalKbn' the tutpips ^xmi^rgoes «p,Q ..clinieah^t appreciable 

■ shape or<fi%e«btit towaatds end of the second 

- ' ■■ ■ •" "■ ■ " "T;'-;-'-'. 
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month woll-marked alteratioife^are apparent. The body of 
the normal' non-gravid uterus hah ^he shape of a pear flat*^ 
tened dn an antero-poaterior plane ; during ihe second 
Inouth it^esTandfe in the antcro - pplterior. plftp e. but is still 
widen at the fundus than below. At the ei^th wee^k the 
uterine bodjy measures in TOr tiaal by^l^ inchss 

(G *cm. by 4 cm.) in transverse ^am^ter '(Mg. 43^. The 



• Fw. 43 . — Gi'avi(f Ulerufi at^l'iiidaof t^cAiil Afoiitlt (GightheWeSlI), 

• I'roin a Proswii Hwtion. •(Bmuuo.) • 

'I'he i#4:riis is rel.iovtivttMi, but sliows tin* ('X)>aiihii)n of tho [v)dy-cnvftty. 1>ci<liih 

c(i]>sulaj'is. , D.S, Dcoiiluu 1^s.ilis (seiutiiia). D.V. 'Dt^culik vent. 

r • • f ♦ 

. • . ' . . 

normal anterior Inclination ^f the utbrus is now somewhat 
exaggerated, and the i^gle ^J^v'eep body and cervix ihay ' 
be. sligh tly d kninishect (^ntcfleKion). the q)&d of the third 

i^ntft I twelve to thirteen* ^eekS) it ig^ ne ariw gldbu lar in 
shape, end has* greatfy dt^cveasedjln size^ measuring about 
3^ to ,4 inches (9 cn^*to*l6 cm.) ill diameter (Fig.,44).' It^ 
^has now *become large enqimh to jSjjL^ tile jtelvip cayitv . and* 
* in a primigravida (a ^bihan preghamE lor the,&Sb timS) may 
; on abdomhtal 
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palpation. *In a mnltipara often higher than thi? 3 . At 
-the end of the fourth nfbitth it has again i)ccpnie distinctly 



FiO/ ‘14.'^^-Gravid Utenis fit the (Thirteenth Week. ((lalab\n and 
'■ » ■-’Jllacker.),' ^ 

* ' ^ c. • 

P yri-f-OTP* inr'ihai)e (Fig, 45) ; the vertical .diameter is about 
(i jjhdhe's * fl5 cm,), and the fundjis ipay be 'felt somewhat 
TfrH?T pnhes. The p yiifo rni «hape 



GltAVIB UTERTJK 


65 


is henceforth preserved untif teryi. Measurements of the 
Jieight of the fjindus above the pubes are somewhat fal&^ 

^ Cious; but at) Hit; eild of the fifth month (twenty-two weeks) 

* the utetus usually extends to the level of the ; 

at the end of the s'bventli , month (thirty-one weeks) it*l8 


Rectii m 


1 Ovrtrian • 
cyat 



I'l.* I'iHcfli— t. — X 
^ oni I ^ 


h'u Iw:* 


•Fid. ‘lii.—'riravid LHerus at lk'«:i!«uiig of F?Wh Month (Fightcenlh We<j)i). 
« • Fr^nu SI Frozen Soction. (( ’lureiice Webster.) 


imjJlwlihus.attd. tUe.tii^'of tUe.adphoid 
Aartilage ; the hitdieat TJ» mt is* reSched. about tVo woks 
before«te^ . when tlWfundus exti^ds to i^e tip ot the xiphoid 
oai'tilnge, and oftq|;f pSsses upv^rds beneath the costaJL 
margin *slightly, everting the lower fibs. then sinks a , 
little lower ^jgjLli^ Jjdoyion ; this descent ^s, luJweVef , not 
obstrved m apd 1»ay he delayed until laJJbUF 

E.M, , .. " • * • . d 
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has actually commenced, The average height of the fundus 
'’above the pubes at term is about 10 to 12 Vichos (25 cm. to 
30 cm.), being a little greater in a multipara than in a primi- 
gravida : the widest transverse diameter ' of the t’aterus is 
St^ . ^in ches (21 cm. to 22 cm.). , .As ^en in frozen sections, 
the uterus from the fifth monl!h onwards is markedly 
moulded, po steriorly unon the vertebral column (Figs. 45 
and 46). 

The ovlim does not compJelely fill the uterine cavity until 
the end of tlie third month (Figs. 15 and 44^ • until Iken a 
space pensiats, IrnoAvn as the deciilual •'ipnce, lying below, 
or below and* to one side of the «>vuTn. l)iiiiijg«the fourth 
month the decidua* vqfa and eapsularis become closely 
apposed, obliterating this spa6e, «and bringing the ovmn 
directly over the os internum (Irig. 45) ; the same relation 
is thence maintained to ttfirm. 

Changes in Relations.— -The position of the gnivid uterus 
after it has risen out of the^relvis is rarely precisely mes’ai ; 

it is usually deflected to one or other side, moi’e often to the 


right than the lefti This is caller! the lateral Miquity of the 
uterus. It is also believed tliat rotation on a vertical axis 
occurs, bringing one' or other - usually the left— -cornu 
forwaixls tow'ards, the abdominal wall. Tins rotation can 
sometimes he obseryed when the uterus is i;.\posod in the 
' .operation of Ctesarean Section. ' Rje'nori rwal position of antc- 
yersipn (tilting forwards) of fhctbody cjf the utej'iis is often 
jexaggerated during the fitst''two moptJis ; af|.erwards the 
juterine axis bccomies alihpst erect ; lalei; .still the organ 
jbeobmes 'moulded upon,lhc vdrtelSral column, and towards 
'jthe end of pregnancy the tendency to anteversione again 
tappea.Ts, pspecialiy in multipart “with Jax abdominal walls 
(Fig. 60) ; these changes in thepdegree of«anteversioii. produce 
c^ciesponjding yg,ri 9 >tions in the ppsition of thp cei;vix wl^ch 
are ap^^reciable to clinical oKamination.' ‘'l.'hus during the 
the cervik is nanaied ba'Qjaiiards by 
' |exa^gerate(l 'ante vei*sion of the.ffindu8, until the e^xternal.bs 
difficult to reach .with .the fibgc/. ' . l^atePon it llcconies • 
.more ce n tral, and the'" os is easily <? reached.., 
approaches tfre cepvix again becomes ^splaced baci^ards by, 
^esceiji of the head, and itcinay bo. quite difiicbllb to roach it ^ 
W&m labour seta in. „ n ‘ 
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The relations of the utJiMs to its peritoneal investment', 
undergo considerable change!^. The uterine peritoneton 
develops pari pasiu with the growth of the uterus, and the 
antericy:' and '^posterior peritoneal pouches are preserved 
^Figs. 45 and 46 ). ^ 
brim . 

unaltered, the pouch of Uouglas at term is v§rj; ,deOp indpod.* 


anrl^Ciiice tfie level of its floor remains 



The lat'Oral neflectious also risj considerably, so that at terip^ 

li^a.manf« vnay be describecFds being 
(l^ar^oln) ; t^is leaves ajarge 
area of, the lowest j)art*<jf the* uterine walf^ni^^ach side 
uncovered b^ perito^ini. Cmysiderablc inci^ase of con- 
npctiyci tifisvie Ij.et’^eou the folds of i;he broall ligament, in 
relation to eacblate];pl uterine wall, occuis dut-ing prj^nancy. 

madergo <5onsiderabl« hypei-trophj, so 
that they may in some oiroupietanc^ be* palpated through 
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the abdominal walls. The l^g ,^dor remains a 
^fip to term, and the level of the utero-\csical pouch i«j 
unaltered throughout pregnancy 

Changes in the ‘Uterine Muscle. — Tluv piesen,(JO of a 
cteveloping ovum in the utoi iis sets' up it progressive series of 
changes in that or^an of a hy]k'rtrophic character, the 
immediate effect of which is to enable the utei us to contain 
the feetus during the whole period of its growtli. These 
changes in the uterus may be suitably, designated as a*.livo 
dilatalion.’' They must be regarded as r ])art of the 
general physiological reaction of the maternal organism in 
pregnan(*y, to which furthei* referen(;e will sliortlv b(' made. 

The average thickness of the uterine wall at term is about 
haW that of the non-pri'gnant organ, which is fromj. to. X incJi 
(2 cm. to 2*5 cm.), but there an^ variations in din’erent jiarts. 
The posterior wall is fairly e(pial throughout ; the anterior 
becomes thinner in its lower iiai-t before it joins the cervix. 
jBoth hypertro])hy utj existing musoh* fibres, and new foryia- 
'tion of muscle, occur in the gravid uti^nis. Tucrcase of the 
elastic tissue is ah..o said to occur, but the connective-tissue 
elements of .Uie uterus are, generally sjieaking, much less 
affected than the muscular elements. According to KcUliker, 
the muscle fibres ii^the second half of prc.gpancy arc ten times 
long and twic\? as J)road as in the iion-gravid state. Xew 
^JEormation of muscle fibres only-docars dsiring tlm first six 
months, and affects chiefly the deeper layers of the muscaila- 
ture. The fibrils ar-^' said to become striated to some extent 
towards the close of pregnancy. During the course of preg- 
nancy a riiore or less defyiite arlangcmenV of the musculature 
’^of the body ot\fhe uterus into three layers occurs, but this 
changp does not affect the cervix. , The ovH^r layer consists 
partly of longitudinal, partly transverse fibres ; the former 
ai’o found in the form of a broad mesial band^ running from 
the Icvvl of the internal, os in rout; over the fundu}\‘to the 
same level behiiiid : the latter cross J:be uterus dn front and 

r if a ^ 

behind anc^.jjass out into, the broad ligaunents. The middle 
la-yer greatly exceeds either of the other two 1-n thickness and 
js closely united with th^em ; it forni^a close reticulum of 
interlacipg fibres.^ through which, run the large arterial and 
venous channels ; around the vcssols it forms pojverf ul rings 
ot ^revtate fibres.arraij^ed ^ohiewhat in the form of figures of 
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'rh(3 infental layer is vory*thiiij ai)d is composed mostly 

of annular librcgS, which (nieirek? the whole uterus, and aft9* 
sj)e(*.iaily dcv('lo[)e(lnt IIk* cornua around thc^ openings of the 
* Kallopia*! tul)es. • 

• The Jjower Clerini Sefjment . — It has been mentioned theft 
the lower part of the ankuior uterine wall l)ef*omo.s thinned 
foi- a short distance above the lev'cl of the intoj-nal 0,4. Over 
this j)art the j)eritpncal coat is loosedy attached, and can be 
readily strij)p(‘d oil. Jl will b(‘ rcuiiernbered that fn the non- 
grnvid utcru.-; Ijic peril oneiun is loOficly attached ill tllC SaiUU 
|)(isition. rpon the poslc^rior \fail there* is*neit her tliinning 
of wall noniloji)S(‘ iiUachinent of ])eriloncum. 

^uttg'iiM' b(uly roughly correspotulijjg To the area -of..L(i)se 
pejhoncal attacjnncmt w chilled the Joiver nferine segment. ^ 
It was until recently believed that the lower segment could 
be precisely deliiu^d in tl'.is marine*', but it now ap])eai\s that 
the area of loose peuitoneal attachment is subject to much 
greater vai‘iatioii than was foiinerh' supposed (Barbour). 
Although d(‘line(l in this way onlj' upon the anterior wall, the 
lower uterine segmoul forms a complete zofie. It is said that 
inioroseopieally the arrangement of the buiKlic\s of muscle 
lihres is somevdiat dili'erent in tlie lower segiuTuit from the 
remainder of the uterus (Barboiti ). Its special functions are 
eonncet^cl with the jrrocess of labour, aiyl tlfe subj^'ct will 
again referred io i\^ lliakconfli'ct ion (see ]>. 274). The normal* 
situat ion of t ho jilacenta is ^ny part of the uterine wall above 
the low'cr segment ; wdien the. ph#ental jylc Acroache>s upon 
this part of the iijterus the condition of ptaeenia preeria is pro- 
ducetl. '^l^ho develoTmient of fhc lowjcu* segment in /Iregitancy 
can b^f traced iM)iighly by measuring the distapco between the^ 
internal os and the Jevel^df Jinn peritoneal attachmeij: ; in 
this vva>«it has been shown to increase from 2*3 cm. at the 
fourth month to (> cm. at teiVn. From what has been said ftf 
the refactions of flie poi^oueuik* it v^ill be perceived khat jgttf" 
term ^the lateral aspects of* the l(^'cr segment have n<| 
peritoneal investment, for liejictwfien thc*ljjyers of*tho 
broad llganient.^, the? I*a9cs <3f whigh are greatly elev^ated. 

uudtrgoes few alterations of* importance, 
during pregnancy. It presjprves tlie naked eyi* characters of 
i its mucous /lAimbrani^, w'jiich dqps ngt become transformed 
into & decidua (Fig. 44) . It has Aqpntly beeii^hown, howeyer, 
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that decidual cells may be foWid in the up|>er y)art of the 
oefvical mucous membrane. And it is therefore probable that, 
the changes characteristic of pregnancy d© not end abruptly 
at the internal os, but. may be traced in diminishing, degree 
into the cervix (Aschoff). Its muscular coat does not hypeii 
trophy, and it preserves the usual arrangement of it?s fibres ir 
dense 'network.* Itfe relations to vaginal vault, eellulai 
tissue, and peritoneum remain unaltered. It was formerly 
believed, frOjn clinical observations, that the cervix became 
shortened during pregnancy ; the study of frozen sections of 
the gravid uterus iti siiu has* shown that the leugth of the 
canal is fairly constant and does not differ from that of the* 
non-gravid organ (Ti^. 97^). Clinicall 3 % however, a marked 
change occurs which is known £tsf*‘ softening of the cervix/ 
It is found first at the lif)s of the os externum and gradual! j" 

» advances fi'pin below upway'ds until at term the whole of tlie 
portio vaginalis is softemed. I'he histology of this cthangci is 
obscure, and up to thp present- time no satisfactory" study ^pf 
it has been made ; ijpjp fpase d yatccjularily probably explains 
it in, part. The surface of the portio vaginalis undergoes a 
I variable degrep of blue discoloration early in pregnancy. As 
tevrm approaches the int-enmal os often becomes a little dilated 
in a multipara, and the same change is occ a|ioually found in a 
primigjavida. ^ 

«» Uterine Contr(u*iions . — Throughoutipregpancy thf uterine 
muscle manife.sts a certain ainouni of activity. Inter- 
mittent contractJions^take i)#ac'e, feeble in the early months, 
but becoming more pi onouiiced as the uierhs develops, which 
bear geiieral resemblance to *the' uterilic contractions; or 
t'pains/ of labom. They are inticrmittent and involuntary, 
but th§y difter from the contractipns of labour in being pain- 
less — the patient is quite unconscious, of them.* Being 
patpable by abdominal examination, they form a clinical sign 
'of greatediagnostic importance in th«fiatcr luionths o^*[)i’eg- 
iiancy. They are pnjbably*' excited by some reflex 
nxechanism, tii wMea ihe 'oyigp* provides the peripheral 
stimulus ; while thq^activo 'hypertrophy of thotuterifle muscle 
rpakes the response to tliii^ stimulus very /pronounced. Even 
when spontanepus contractions are imperceptible, hai^dening 
and dbiiirabtion,o^ the uterus can psu^Uy be m<^^ed by a 
geittj^e stimulus, aiich ^ rubji>hig with the hand. ^ 
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The General Physiofogpr joi Pregnancy 

• ■ • * 

Thft presence of Judeveloping ovum in the uterus occasions 

A progressive seikis of changes not^on^y in the containing 
org^Hi but in the whole* of the maternal organism. 1a 
addition loathe uterine changes, widespread alteratibns occur 
iuvftlving both Die structure and the funfstioA of many of the 
most impor tant organs in the body. There can be no doubt 
fhat a potent physiological force resides in the developing 
^)vuin and scarejely a single function^of the maternal orga- ^ 
nisin J)iit feels its influence. The recogmtfbn of th^ exis- 
tence of tli^s forte is the chief contribution which has been 
nui4fi in recent, year s to t he science of olJstetrics. The study 
of tiK) question naturally great technical difticulties, 
and doinaiuh exjiert biological and biochemical knowledge. 
The pract-ic.aL obstetrician can do^iio more than carefully 
('xarnirie the work of .scientific observers, and en(?eavour to 
gather from thc^ij' resultvS a general view of the problem which 
may be useful in understanding Clinical phenomena, and in 
dealing with abnormal developments. ^ 

The General Physiological Changes in Pregnancy. — Under 
tliis heading must be grouped not onjy the welVknown and 
obvious changes such as those wl^ich occur in the breasts, but 
also tlie^l’eccntly discovered and more Obscure aJteiation 
which occfirs for inijtanc^iin tfco endocrinous glands and in the 
blood serum. Physiological forces must be studied mainly* 
through the efiects thoy produce '0 at this eari.y stago of our 
knowledge, tfierefoft), it will be noc?cssary to speak chiefly of 
struoiural^and clienifcal ciTanges, ami little of the maniJir in 
which^they are brought about. * • 

Mammary Glands. — Thes^e organs cannot* be ^id to be' 
fully dev4)lopod untif pre^guangy has.occurred, and has*bceii 
followed by a phriod of lactation. ’In a primigravida (« 
woDian^in* her ih'st prignaujjyy they undergo a sqpies of 
changes, many of whiqh peraisbafter the^land^*have returned 
tcT thetr resting phase ; the birgasts t>f alfpavous wouiaif who has 
suckled* heft children thecefore differ grealjjy fronf those of a 
nullipara. . The size i^h^ mamma ft ve?y variable u\ healthy 
^women, as-eup also the size and appearance of ijie nipple and* 
areola, in a* first p^dgnjney the whole glapid increases in 
i^e^^and: Undergoes a time hyii^ertrqghy, w^ch affects m)t 
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only the glandular acini, IhVc also the connective-tissue 
cfstroma (Eig. 47). This ‘ hyperl rophy Ls first recognisable 
clinically in the peripheral lobules o£ the gland, which 
become tense, nodular, Sand slightly tender to tl^ti touch.' 
It usually appears at about the e nd af the second moutJi, 
altliaugh it maj^ be delayed untU tixc foui'th month. When 
the hypertro})hy' of the lobules is well inaj’ked, a little clear 
pale-yellow secretion can usually be exi)j'essed by gently 
compres.sittig tlu' base of the gland and squi'oziiig it iovvjai-ds 

the iiipplp. The nij»ple 
and areola become mor<5 
deeply pignujnted, but 
this eliange varies nincli 
u\ intensity in women 
of different complexion, 
being more majkod in 
brunettes than in 
blondes. Upon ^the 
areola a series of tmi to 
twjenty small iion-pig- 
mented npdules ap[)eai-. 
cousisfnig c)t 

glands, and 
known as ‘ Montgomery's 
tvd>erch's‘ (Fig. C8); they 
arc iiot, however, inva- 



Tig. 47- — Msin^ma in n lat<y»tjVj?o ' riably jircscnt. Usually 
of Preu’njiiicv, whnwiji*^ the kSe(*(»n- .. i i - 

daryAreolu. (Gala l)iii and lUacker.) ^ becomcs ItK^rc 

V «P ^ c ' j[>r()in»inent than normal 

rfind around ill is formed an outer Kone of irrcfjulai; and 
less marked pigmentation, kno^>’np as the secundury areola. 
-As shown in Fig. 48, l lie secondary -areola us\ially' consists 
f Q&g wcIL-defii intl reticulum, formixig a tesselatod arrangement 
l',ot,pale*quadrUateral arciis enclosed //x the ‘meshes of„ti plg- 
•mented web. ',An increased vasculap supply, indicated by 
dilated v'einsounder ihe'skin, ac,companios the byperlr6])liy. 
Often towards the ..close o‘f^ a first ])regnancy» the Skin itself 


becomes .stretched, and 'small pafehfc^ of the cutis, vera 
becoming thii^ed, give rise to the appearances’ known as 
p. 75), ' The secretion varies* in chapacter during 
preg^nancy ; whep first seen itns \isuaily a thin straw-colotired 
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fluid roscmbliiig serum ; latei’ it beocmes thicker, more 
(^>a^ue, aiul mo^-e distinctly yellow in colour. ^ 

fii4b(5 breasts o^ a miiltipfira the elianges eharacterietie 
T)f early pregnancy can seldom be Selected, for the reasons 
stated above. Aftei* a period of full functional activityi 
(suckling) % little milk may be present in the breasts for 
several years at)d may be found on squeezing Jheni. But if 
the breasts of a multi])ara contain thin serous fluid instead! 



4S. — 'I’luj iiTid Aniolrn)!' lViiiiii::ravi(i;i, sluiwin'.C Tuborcles 

• cH' M.init‘i:<*iu(!ry, aiul M!\onil iliUitoA veiiff! 

• « (T r 

of milk, a fvcrilupliase i.e., an early pregnancy! 

is indiciUted. * • ^ 

These changes indicate ifn ‘ activation ’ of the rnammaij'^ 

glaud!*^du*ring ptegnaii^y, w^iifth is recognisable fr»m._thc 

ijiiu;ondlmonih«awac(ls. ^ In degree ancUui the jcate of advance 

cbnsiderable variation maj»'J;)e notetf, Irut the ^laifds never 

remain* absolutely qulbspent duripg prcgpancy. * The fieq j^c 

aL_tli(i.4mifiesa-ol.Jiqi5yj9^^ dQPjt hot. occur bawevex^-Hjitih 

iiktluot the child, (soe p. 559). 

The breasts •then b^coi^o engorged witfi §ecrettoh*to an 

extent whic*h makes them swolicn and pain|ul, but whiclr is 
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fully relieved^liy the natural protess of Ruckling. Once fully 
(IRtablished, mammary ac^tivfty will be maintained for sev<^aL 
.months, under the stimulus of suckling, without the renewal 
of the original physiological stimulus. OccasionaHy piier- ^ 
pcK'al activation is deficient, and the? mother has not enough 
milk to fee*d ho/ child. « * 

* Tli^e means By Aliich inegnaucy induces mammary 
activity arc not known, but i.liere can l)c no doubt that there 
is a direct relation of cause and effect bc^tAveen them. -No 
ojbher condition . than pfrgnancy can cxciti? the mammary 
function* to anytliiifg like tl*e same extent ; the stimulus 
is continuous' and progressive in intensify throughout* 
pregnancy; untimelt" yiterruplion of pregnancy leasts 
to immediate mammary rctrogl'^ssion. Tfie pliysiologioal 
mechanism at work is ]>robably complex. Biochemical 
t changes arejrio doubt th(i nifiin factor, and in accordance with 
the physiological nomenclature of to-day it may be said that 
:.a ‘ hormone * is probaljly |)roduced in llic gravid uterus, whijjh 
directly or^ indirectly acts^ upoji the mammary gland. 
Wliether the hormwio is of malcnial or fcx^al origin is not 
determined, a^d the j)oint i.s not of great im])ortaiice. Star^ 
ling and Lan(^Clayi)on exiAerimeulully jnfxluced mammary 
hypertrophy in virjjin rabbits,by injection of extracts made 
from the feetus of the rabbit, and from this rcsifli they 
(ionclude that the mammary sttmuUis is, of foetaf origin, 
^hese conclusions, however, must await coritirmatiou. The 
fact that mamrfaiy^activit^r persists for so long after the 
production of the pregnancy ‘ hornione ' haS ceased, indicates 
that ^e action is indirect/ Ft has been sifjjgestt'd bj;, Schftfer * 
ttiat this indirect action may bo exerted through the })itui- 
} gland. Ft is Icnown that in, ^aiimals this gland under- 
goes well marked hypertrophy in pregnancy ; if *t may 
be* assumed that the same change occurs in women, then 
*\he persistence of this hy,perfrophy may explain the Ijyper- 
secretion of thft early. puerpertam aijd.the continuance of 
activity, iSided only l$y tlie mechji'^a] stimulus of suclding,* 
during the period qf lacta^jon. V * * •. ' • 

Cutaneous .System.— T&c changes odlyirring in the cuta- 
neous system ptay be* arranged ip two gropps ; some are 
meahctn^lsdl Itnd ajre'due to strotching of *^e skinf such as the 
strife,; others ai% truly dialogical, such as pigment&iy 
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changes, malnutrition of the cflttaneous appendages, and the 
am)oarauec of eruptions. * . • • 

graviflnrum ^ppCB>r on the abdominal wall similar 
to those fgund on the breasts. WheTi recently formed they 
are^u^arly or x^inkish lii erflotir, and linear in outline ; they* 
var^ in length and breadih, and are most i^ark&l below 
the umbilicus ; .sometimes they are also seen on the adjacent 
parts of the buttocks and thighs. After labour is over they 
become x)aie aiid silvery, i.e, cicatricial, and are known as . 
s/nV/r alhicanfes.^ Jii a luultipara soAic maj’^ be found in s 
the recient stale, others are old, Und represeTit the clfanges 
wrUch have §»cciiTTe(l in a prcviou.s pregnancy. The caxiacity 
of t\}f^ skin to resist the effects of strgtclfing varies in indivi- 
dual!^, for ^sometimes these imfrks are not produced at all in 
])regiiancv. On the other hand, similar stria; may bo pro- 
duced by abdominal distension dye to causes o^her thaa 
pregnancy. 

J^igmentarg changes. -The changes ip the breasts have 
been already referred to. On ttie abdomen a iip^sial line 
of pigmentation, running from above the ^imbilicu.s to the 
pubes, a]:)[>ear.s <Iuring the second half of pregiyincy ; it is 
called tfie hum nigra. In a dark complcxioned woman it 
may be broad and dark and in a fair woman it may be barely 
visible, fn dark complexioned, non-p^regnant women a 
similar lin^ may sopietimes ke seen, so that its pre pfinne^ifl « 

• iimn indicat^^ of. pregnancy. On the face irregular * 
patches of dark brown pigment&ti^n sonujtimfs occur, being 
most marked on thd fpiiehcad, the Sides.ctf the nose, and the 

.uj)pt?f lip, .but the wtiole filce^nay Be affected. It*is called 

•the p^^^gnancy mark or chloasma. Sometiifles extertsive « 
pigmentation occurs ou^ttip trunk in irregular* patches, 
aHernatiiig witb ^latchc?; from whicji the natural pigment 
has^ largely disapjreared. Ih some cases the disiributioit 
is not (Vilike thatTsecn^igi Ad<JiJ#Bn's. disease. As a r^lo the 
pigmentary oiiangos dis9;ppeaF after labour, lyjt sometimes, 

• on. the trunk, they cemain •permanent. • # • • 

Sigm qji rnxdnu^ be fgund, suph as an increased 

teudency^to^ falling i^ the ; ift the same category, as ^ 
J}eeth are of epide];^al origin^may be placed the;, i iipid , advan ce 

.* •: ... ’ r ’ 

erythematous^ yapi^lar.^gsr pustvOaf type 
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are frequent accompaniments* of nioj-bid eomplientions of 
' j^regiiaucy. 

Circulatory System. —The ft/o()(/,.un(terg()es nuxlifiCatioris 
which are fairly constant, and upon which observers are* 
iSgreed. In animals t he total volim'ie of t he blood is inerc a y d 
during pregnancy, and the samp.? change can fairly ^be 
assumed to 9 ce'ur in women. The quality of the blood,’ 
howev'cr. detejiurales, for the proportiori/jf water increases,^ 
wJiile the of red cells and ,hajmoglobiu diminish ; 

fthese evidenct's of aruemia are most marked about th<‘ middk^ 
of pregnancy, but even at form the average number of red 
CpJIjii is under 4,1)00,0(10 per cmm. A definite exe#^^s of while 
corpuscles is found in thv blood <luring pregnancy, the excess 
beijig much higher in a primignfVida than a inultipara.* It 
is most marked tOAvards the close of pregnancy, when tlic 
numbers vary from S. ()(»() lo 15,000 (Carton). During labour 
a further incTcase up to 20,000 occurs, and after labour (he 
number may reach ,25,000 JPatikow). but thereafter rapblly 
falls. The specific gravity is progressively diminislied up to 
the middle of pregnancy, and rises again to noriixal at term. 
The amount. of calcium salt^ present is slightly increased, 
while , that of fibrin diminishes, up. to the sixth mouth, 
when it begins to rise again to normal a( term, ft will tlius 
/he seen that a ■'certain deterioration in the <pialit^’ of llie 
fcblocd is evident during the fir.st'^half'of pregnancy.' 

The h^art was for a long time, believed to undergo hyi)er- 
trophy during pregnancy. ♦ l^ere has been much conflict of 
observation upon the point, but Lbhleiri asserts that the 
weiglh of^he organ is not appl\jcia))ly irfereased, and t Kcsre- 
f fore tlicre caii^ be no liypcrtrophy. A certain ainoiuit of 
cUlata^tion probably occuivs, affecting chiefly the right side 
of the organ. Arterial be increased, 

slightly during pregnancy, but it is very v^iable, and clinical 
' observations Iiave failed to seltlo the^^iuestion definitely. Jii 
the vejiiq^fs^ system evidc^ice.s of bai^ are 

frequent^ fohnd in Che form of Iv^fti^nQHJjoids, slight anasarca, 
oi tJUnieet, and yarices of . the loA^er exiromitibs and viilv^. 

‘A believed to bo sligKfcly raised^during the 

;][^er months ,of pregnancy, but great differijneos of opinion 
fjxist'aS to'^what is thp norm.ai for ypung adult ft o^i -pregnant 
wotiqieii. From riecent ^linipal observations Bailey estimates 
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tliat a pressure of 118 mni. of Hg is normal for the last montH, 
and this is hardly above tlie average. Iii certain morbiji i^ 
conditions,, notably eclampsia, a high blood pressure, which! . 
may reacji 150 mni. to 200iuni., is dtmiiaonly. found, but the I 
point is nol one of practical importance when conditions ar« 
normal. * « • 

The Endocrinous (Ductless) Glands.— Recent investiga- 
tions have shown that these c)rgans undergo remarkable 
changes in the direction of ‘ activation ' in animsls, and it 
may be assume4l with conlidonce thal they occur in women ^ 
also. It has been known f o elinkial observe!^ for generations 
tliat goitro*>nnderweTit rapid onlargemont during pregnancy, 
anf^ careful observation has shown^ tlifit the nurnnal gland, 
often undergoes onlargeyicRf also. The other c'ndocrinous 
glands art; inaeeossible to clinical examination, and con- 
firiuatiou of their participation ip preguaney-eij^largenient 
eaii only i>e gathered as opportunity otfers. It may ho said, 
hox^ever. that in animals the . pituitary, the pineal, the 
adroual.s, the thymus, and the faral.liyroid bodies all show 
cnlargomerit accompanied by minute changes in their cells 
indicative of liyporaclivlty. 'riio conclusion^ is that the 
amount of f*li(>ir internal secretion is raised above the normal, 
and the physiological etfccts tlu;y produce are exaggerated. 
'Phe fiuiAituis of these glands are by no^means fully knowii^ 
hut eerlftin of t^Je gewora* effects of pregnancy already* 
de.serihed may veiy well be due to them. 'Phus tjie^.actiYa-j^ 
tiou of the maimuai'y ghinda jfndttho rise jn*blood 
inay be brought^aBout indirectly throng the mtuitgjryj thc 
p.igmenta|iou of th(f .skin Thr*u^i flie a<|y p |;^a^s^ ~t1iff' leut^ey- 
tosia through tljie snlecm. and tlie increased ouf^ut .of .calcium i 
through the • * * , 

^ Othe» Organs. — Tljjp* u.cri’oi^a syfUgm becomes functionally 
disturbed ^in women of neilrotic toifdencies, and such co»- ? 
ditionsvire maniftsted ji«! iiTilg-blllity^ sleeplessness or e#nstant ' 
drowsiness, neuralgia, pprvei>#on of af)pctite Ijy the so-called ' 

‘ Tougmgs,’ &c. But in woii^pn wTioa? uflrvous tyst^i is m a ' 
state of stable •quilibfiupi these (^stiirbatjces of Tiinction do 
not occur. ^ Towardni^tbe end of jJtcgnancy the size of the 
, uterus causes sgme embarrassment of rospijation, which* 
becomes almost entirely p ostal in type ; an^J. uratf^ps*iii the 
muscles, of the legs are frequent frojpi pressu3Xj.upon the lumljar 
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and sacral plexuses. T,he usually shows some irrita* 

' bility about the second month, but this passes off and dees 
not recur until the clos^of pregnancy, ^hen not uncolnmonly 
■ micturition again becomes frequent and painful. Nausea 
^ and votriiting are usually present in ‘the early youths *(866 
Morning Sickness, p. 85), and theS-e is a common tendenqy to 
constipation and the formation or aggravation of ha'inorr- 
hqids. A slight decrease in the total a'udityof the gastric 
secretioiT and in thp amount of .free hydrochloric acid 
’ accompanies pregnancy. The pelvic artimlalions undergo 
slight softening of ligaments and general loss of firmnc.«s ajid 
strength. , . 

The liver also enl^ges and becomes congested, and* cer- 
tain recent observers have maintained that a /.one of slight 
fattj'^ degeneration niay bo fouml in the centre of the hepatic 
lob.lllfi_aiiyiind the portal- vein, -which is dilated. It has been 
shown that the glycolytic function of the- liver is diminisherl. 
and further oviden'‘-es of d/sordered function arc to he found 
in the <Umiuishcd exgre.tioti of extractives by the kidneys. 

There is alSb evidence that, mans’ other organs, not 
directly eOE.neCtt*d with the goncnxtive syslimn show (letiuite 
changes in’ pregnancy. Thus, patches of co ngest ion, and 
swelling of the mucous membrane of the larynx commonly' 
'.occur; resulting in alteration of tliC tone and qua'lily of the. 
voice in singers. Similar pateftes dV congestion and swelling 
occur in the mucous membranes of the bladder and ureter. 

Excretory l^unctions.^lt has been known for a longtime 
that the amount of carbonic acul thrown *off by the lungs 
is distinctly ^creased d u ring pregnancy" 0 bservfttions upon " 
the functions. of the skin have not been made, but great 
attention has of late years beeia paid to the condition of the 
urme. and the following facts have-^been establisAed. The 
tiaily quantity of urine is frequently bgjpw the, average in 
»primi^arsc. The proportion, pi * ^tal .solids dkninishes 
. steadily up to terml" the faU being -due to dimmutipq in thq 
amounts of urio acid, uvea, pitbsphatifs, sulphates, creating’ 
and creatinin. A fair arorage'^ eiySretion of urea for a preg-j 
• nant womaVi on an ordinary mixed ^ifet is estima>ticd'at 
per cent. Of the total nitrogen encretien the proportion 
' ’ exepelied as. mea is^ o rm e^t, but the proportion excreted as 
j Ammonia is ^gh tl y to cre j iaed. A study of the ndfrogen 
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I injliake and output has shown that^waids-titne. Qnd pf pjfPg- > 
I i»ancy the mother is.storing ^itjtogen at a rate considerabiji* 

' in excess of the rtitrogenous requirements of the foetus, 
’which ^re estimated. , at A, Sometimes 
sugar is found in the hrine of healthy pregnant womdSi 
towards term, and this has been shown to be due, in most 
cases, to lactose derived from the mamm^i^y secretion, 
although alimentq,ry glycosuria may also occur. Lactose 
is also very frequently found in the urine of nursihg women. 

It will be observed tliat the solid constituents of the urin0 
which are diminished are chiefly ‘ purin bodies ’ — urea, 
uric acid,•cr(^atin, creatinin — and disturbance of the func-' 
tions of the liver is j)t'obably the*cause of this alteration/ 
•Reeeul. observations Mive shown that duiing normal 
pregnancy tlio excretion of lime sJilts is greatly increased, 
and an ('xcoss is usually to be found in the blood. This ‘ 
api)cars to result fi-oni a certain decalcilication of bone, as 
th*iamount c.xcretcd exceeds ths^t iugcst*-d in the later months 
of pregnaiicy. 'I'he excess in the blood may m part be used 
for the processes of fadal ossification. • 

The glycolytic function of the liver is also unpaired 
during pitgiiancy, and acconling tf) Bar it 15 i-educed to 
one half of the normal. I'lii-s is evidepced by the rapid 
api)eai'a^c<! of sugar in the urine after ingeStion. • 

Elabflralo cho«iical«invAtigalions of the excretory fune»* 
tions in jnegnaiicv have Ijoen carried out by Bar, who has 
estimated the relation between Wie ingestion in foodstuffs, 
and the excretiqn through the urine an’d ficces, of nitrogen, 

. linu? salt#, phosphofus, &c. •Fhe ifqlaiis of siwh ifn inyesti- 

• gatioji are unsuitable for consideration in a*text-j|;iook ; the* 
general conclusion ^t whfbk Rar arrived may, however, be 
^stated. • He coi^idercd that* his obseiwations showed that 
definite alterat ions in the maternal metabolism are recognft- , 
able if 4 pregnancy, thefissimilatioihand output of tHe chief 

. tissue constHuents being regftlatgd ^•a.s to providj what is 

• i Squired for the fcrmatiolW and growtR of th*?!* foetus. * iSo 

accurately is •motaBoMsm* adj lasted , that the maternal 
' organisni suffers no l*?ss rfuring pre^iancy, but Can be shown 
^ actually to lay up larger stpres of certain elements. . He was 
thus led to, i^gard the state of pregnancy a» a ‘ 
aynjbiflsie/ . * ■ * 
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Other observers have beerf led in the opposite direction, 
Viz., to the conclusion that a condition oitpxi^mia is developed 
during pregnancy. Tlie earliest ob.serva'1 ions of t-his (iharaoter 

were those of BooeliaVil upon the (oxjeily of the mine. 

•The methods employed are ooee>?sariiy some^vh^^t eomplex, 
and they cannot l)e deseribed her:* iu detail ; but it may be 
said briefly that they consist in determining the atnoiint of 
urine which will produce dealli when injected directly into 
the vein of an animal, usually a. rabbit oi- guinea-pig. This is 
called the urofoxic dose, and it can lx* coiy pared with the 
urotoxic dose o? the urine ctf a healthy iioii-pregnant woman, 
which is taken as tlie standard. If 1 he urotoxic dose is larger 
in the pregnant than in the non-pregnant, then the toxicity 
of the urine is less, and rice Contradielory results 

have been obtained by this metliod. and (*xtreine (^arc is 
required dn conducting the observ'atu)ns ; a majority of 
observers, however, assert that a slight iliminiition in tlu^ 
toxicity of the urine can be deteet(‘<l from the end o\\ the 
second month up to terin, but it ra})idly disap|)ears after 
labour. From this basis a theory luis been built iip that a 
toxic conditioTi of the blood exists in noi'rnal pregnauev, for 
if less toxic ^natter is (Excreted it must be assumcfl to accumu- 
late in the blood and this i*^ called the foxfcwio of pregnancy. 
,(.’onlirmation <5f t|je theory has been sought 1)^ making 
observations in a similar manirier t;|)ou Jh(> toxi(*ity of the 
blood-serum of pregnant women ; but the results of these 
observations ifrc (jj/ very ♦ittTe value, owing to dilfieultios of 
experimental tcchiTiqtJC. * It is, howev^er. (^bvious that if an 
incHiase^ln the toxicity^()f the^^bloTxl coffld bo expej^imentall^' 
proved to occ^ur during pregnancy, the existence of coji- 
ditiqii of " tuxaunia ’ could not 1 'm\. denied. • For the pi’esenl 
it must bo said tliat th(*se observaiiems have not siiwreeded in 
demonstrating the existence of a toxic condition of the bl^ood 
in normal pregnaiuty ; ljut', as w(? fJiall see later, thi’y have 
‘been of great tserviccf in throv^ing light upon the causation of 
. .solne of tlje'Wiaordcfrs of pregna^roy . < 

In the last few years the inMler lias bet^i carried further 
by numerous ol)scrvatioii.s upon tntf soruin reaction in preg- 
nancy, whiefe will now be referrep f o. , ^ 

‘S^fum Reactions jn Pfegnanqy. — iThe grcftitest a<lvanoo 
Ii(is been wa^e in.rCcent years in the study df the 
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biology of pregnaiKjy is tlio discovery by AbdoVhalden of a 
specific: serum reaction, which is 'now known as Abdcr* ^ 
halden^s test. • ^ 

• This test is based upon the principle, now well established, 
by. numerous instances, ■ that the introduction into tha! 
blood of aif organic foroig^i substance leads to the formation 1 
of ?i special ferment which will destroy it. Thus cane sugar 
injected into the blood leads to the formation* of a ferment 
---invevtin, which iM^diices it; injection of foreigi* pinteids 
leads to the foynation*of proteolytic^ ferments which break^ 
them up. h]ach ferment thus produced is specific, i.C., it is 
fflL)lo to brcjfik up only a particular protoid. Abderhaldon’s 
play wrts to try to discover whether th^ blood of a pregnant 
woman contaiiUHl a fermj.:nt» capable of desfiimiig placental 
proteid. 

'I'he fiut thill fragments of chorionic epithehum enter 
the uijiUuiuil blood vessels, and are carried to distant parts, 
has been alrciuly rofoiTed to. (ine of the first observers of 
the migiiition of fragments of Syncytium into the blood- 
stream was V(4t. His observa£ions led hipi to conceive the 
idea that tlie presence of this substance in the blood might 
be doleteriiAis, and miglit become llio means ofK?xciting the 
production of <a protective body or antigen, the function of 
which AN^uld be to destroy the syncytiurii.. To this hypo- 
thetical fwoteeuvo^b<)d }4 he. gave the name of syticyiiolydiru^^ 
It will be obvious that Abdi:rhalden’s test takes up the" 
idea enunciated by \'eit, ancl to put it<o a biological 

proof. Abcferlialden desired to •find nut whether these * 
fragments of fmtal ^pitlieBum are disposed of in tfie blood f 
by a ferment. • • ^ 

Tlie details of Abderhadi^en’s test are very coifiplicated, 
and only an outline Cilii herp be gjven. The isolation of 
file ferment itselt being impracticable, his test aims at tl:^ 
defection *of substanc<j% kno\yii* to be end -products^)! the ' 
process of proteolytic digestion of all Jcyids of proteids. 

^ • Tlte^first step is^to pref^re frbmIErefih normal placental 
tissue/ care|uUjfcfreed.-frpm blood J5tnd haydled \^tli .hifinite 
precaution, a soliitysn placentftil j^eptones^ by. partial 
cUgfisUoii with im..aGid. Blood serum froit^ a pregnant' 

^ va)man, and aerum fit>m a* non-pregnant Avoman <6r^»e as 
% CQptroly are then brou^t into contact w\th the placental 
I B.M., . _ . 6 • ■ 
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^peptone fiolution. The former freely breaks up the peptones ; 
ithe latter does not, or does so only to a slight extent. Tiip 
jdestriiction of the peptones is deinonstFated by reeognising 
in the solution umiw-a£iid&^ known to be the end-products" 
of proteolytic digestion. Two methods of demonsiratipg 
. amino-acids may bo employed, vk., by the {johfriniQtor, or 
. by imdia. colour reaction ; tlie latter, although 

! much more ciimplex, is also more delicate, and by it a <lilution 
of 1 — 2;'). ('"00 may be detected. 

By this tost Abderh'alden claims to have joroved that tlio 
blood ticrum of 'a pregnant 'woman contains a spceilic sub- 
stance, of the nature of aji enzyme, which ])Osscss(‘,s the power 
of breaking up placPrital proteids ; that the blood of v, on- 
pregnant women does not contain.. this body; andthax, in 
consequence, the biological reaction winch In* lias discovenal 
may be used as a means of diagnosing jiregnancy. He 
further ('laims to have shown that fallal blood does not 
contain the ferment. It must, however, be stated that, 
some observers, working with the test, have failed to cor- 
roborate AbderhaldonV results, while oth(*r workers, in con- 
firmation of Abderhalden, liavc shown that positive reactions 
may be obtained in pregnancy from the wecJcimwiu:ds, 

also up to the tenth day of the pucrporiuin. 

Evidence is aeeuniuJating that there are many sources 
bf^error to be guarded against in ttiv apjiLieation of th<‘ test, 
which can only bo carried o!it by an expert pathological 
chemist. TnltSss due pnaulutions are observed, positive 
reactions in the nbn-pregnaiit may he obtained. At llic 
sanffc time the main features o/i Ab’derhalden’s lest have- now 
been confirirf^sd by numerous workers, and according to 
Williamson, it holds good for Uterine as well as for 

normal pregnancy, and perhaps evjeu for choriotUrQpithc- 
liftlfta. . , ' 

Tlv> significance of theSe obserirations', if they ,can be 
relied upon, is undoubtedly very great. They indicate that 
there is'preftent iu'th^ blood oj a pregnant woman a sub- 
stance against wbjch the organism, must b» protected, i.e., 
a toxic substance, atid that a specific ivceans is organised for 
its destruction. And further, they show |ihat ft i's derived 
from foetal elepicnts of the placenta, ‘qind that the blood of 
the foetus itself, doesnuot contain the toxic substance:' In 
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Other words, the mother is* cons.tixntly absorbing products 
derived from the plficcnta, which to her are noxious, aifd» 
must *ther(5f ore be* disposed of. So long as the defensive 
* mochanii^m is acting adequately, she may suffer no ill effects ; 
should the defonsivG*iiiechanism break down, such ill effects 
may reasonably b('. antici<pated, although we cannot foretell 
what forjn they may assume. . 

Tliis biological reaction suggests an easy e^xplanation 
of the j)rofoiiiul and . widespread changes in thP maternal 
organism in jj^egnancy which have })cen already describeck 
^onie of tliein.^ such as the activation of^ the endocrinous 
glands, nmy he a part of tlie defensive me(;hainsm ; others 
lUify be the nnfavouiable result frf toxic inHucnces. And 
furtluu', it suggests lluift (^utain of the grave disordeis of 
|)rcgiiancv. wliich will h(‘ described in a later section, maj" 
he du(* to accumulatiori of tha plaeeiitil to:sins in the • 
blood, <‘itli(‘r from failure of the defensive mechanism, or 
frryTi o\c(‘ssivt‘ procUu lion of\ toxins^ Pregnancy would 
appear to he a conditum in whkm health and disease are very 
deli(;ately halanecd, and morbid inlliiencvs are particularly 
liable 1-0 become pieponderanl. • 

Many trained workers arc now engagc'd in the attempi 
to appl^^ Abderhalden’s work to the elucidation of the 
diseases of pregnancy, but the problc^ns to be solved a|^ 
vc‘rv coTtif)lex, aiiid muclT remains to be done. Certaiif 
observers have crideavoui;^^! to show that, in ad<lition to 
Abderhalden's r(*action. other feac-tious can be obtained 
from blood scrign which are characteristic of a condition of 
‘'‘omparatilc to Iha^i wlne1[j is developed ifi recovery 
from bacterial infection. Tliis view wc^uld jiccessitate^ 
pregnancy being r^gardefl a disease of parasitic grigiu, 
^comparable to ij^^syiccific fever, antl«pi the meantime it has 
nqt passejl further than the stage of suggestion. • 

• • m • * 

- The; Diagn^is of P^giVtncy' « 

Th6 limits .6f age wi^hin*whict jiregiiancy may occur are 
very -wide.^ It is rdFe before puberty, and evt>n more ran} 

, after the menopause. ^ Yel; authentic iiistancea of pregnancy 
have been pUserved at the age q;f^eigh.l or nine years girls 
ill whom menstruation had appSa^ed aj^normally early, 

- * 6—2 
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several authentic cases have also been recorded after the 
i,riienopause,*'Oiie of these being a woman of jifty-iiine who 
had ceased to menstixiate for nine years ^Uepasse). L; may, 
however, be said tJmt i)rt^guanayJa.. extremely. uncomJiApn^ 
%fprjQ^lhirtpen. and tfcfitiifty • 

The nomenclatnie of the din-ation of pregnancy is some- 
what confusing. In this country it is usual to speak of nine 
calendar months as the period of gCist/itioii, but this is 
inexact. It is agreed 1 hat the average duration of pregnancy 
'is from 274 to 280 days ; neither of these jx^viods represents 

piet'ksdy Jiiiit* munthis, for the iiujiibtT of clays in nine months 

is variable ; but the latter does represent exaetlM ten times| 
four weeks. Jt would avoid confusion to estijnate 'ithof 
duration of pregnancy in weeks instead of jnonths. 

During the second half of ])regnancy the presence of a 
fool us in the uterus can bo din^ctly recognised by palpation 
and auscultation. During thc^ tirst half this is impossible, 
and diagnosis tlicn (>e]jcnds ,npon the careful observation of 
a certain series of ,sym‘pfo7rhs (facts elicited from the patient), 
and physical (facts observed by the ])hysieian). The 

practicjxl valpo of being able to recognise prcjgnancy at all 
periods is very great., and the subject- therefore demands the 

most careful attention. 

■ 

l. Diagnosis ‘ of ,, Pregnancy during the First Half. — 
'•'Symptoms. — Tho.'.e met with iluiing this peritMl are ^ rnoiiui'- 
jnojmn^ aidsjiit^ of the bladder, disQom- 

f2ELlWMlAli£elUdgxif ,the.b£«i^t;s,.ejakt^ of the abdomen, 

and ‘ qui.clseoing.’ It must bo understood, that not one of 
thesfe syliiptoms oocmring alone, nor even all,, of the^i 
occurring, toget, her, can be regarded as conclusive evidence 
of pregnancy. They allow of the ‘ preigumptive diagnosis ’ 
of pregnancy, but a idefiiiite opinion should r^sver be 
expressed in any case until a physical uxaminatiuu has been 
ipade. . And further, until the .tenth , v/pek li&s been flushed, 
pm. clianges in. the ntevus itsOif are aiot sufficiently . definite I 
]|^.li>llow of^d. physical dit^noshwbeing made unless ihe con- 
ditions are special y ,favoi(}rable'. 

^ A^rj^w rkim. — Cessa£ion of the iivenses is^^praictically 
invariable in»pre^nancy ; cases ^re said to occur in which 

I regidtiV^, ^^struaiion eontiaucs .for the .fii'st t^o or throe 
Xpb^ths./.but they ai'^ ex^rbmely rare, 'when patho^ofpcal 
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bleeding can be excluded. Even in double uteri, me^j- 
ftti’uation (jeaseS as a rule, .although only one half of the* 
.organ* is gravid, frregular hasmpjrhage jfrpm, pathological 
causes , is not uncoyimon in pregnant women, but this 
slfould . n^t be confoiindod with mensiruatioik Sudden 

( cessation of the menses in a healthy woman habitually 
regular, and not near the age of the menopause, affords a 
strong presumption, of, pregnancy. Amenorrbo|a usually,! 
though by no means invariably, coytinues during sucklin g.! 
and it is also (Common in chlorcjsis, in hy.stijria, and jn som6' 
{orms of insanii^y. In addition to its value as a presumptive 
symptom ftf the e.xislencc of pregnancy, amenori’lioea affords 
th5 best means of estimating its duration. It is usual to 
reolcon the commenoerheiit of pregnancy from the last 
h’cgular menstrual period. This method is certainly falla- 
(jious, for pregnaq.cy maj' occur din ing a. peritid t>f amenor* ' 
j'luea due to some otlier <!auso. sucli as suckling; and it take.s 
no^icco\(iit of the fact that tlH\lale of*friiitfiil sexual inter- 
course floes not necessarily correspond with the cessation of 
menstruation, but it is the best mot hod ‘which is available 
for the purpose. Sometimes, however, the* duration of; 
pregnancy must be estimatefl from other data, such as the'i 
size of t^c uterus. * 

It is not knou'ii wh)!^ the presence ctf a devel<*ping ovuifc 
in the uterus cau?ies tlTe iimnediate arrest of menstniation. 
There is a certain amount* of^ev^dcnce that^ ovulation con- 
tinues, or may contimie. during pregnancy (see Super- 
fuotation, p. 100^ wj^ich nv>'kes the cessation of meystriy^tion 
’ the mor# remarkable. It 1ms bee* suggestf^l that a .hodyt 
is prpduced doling, pregiii^icy which antagoifises the intemalT, 
pyajian secretion, and, tiiusf arrests tlie menstrual precessP 
Jt is possible that such a^bp'Gy mify bo present also in.t^«^ 
mammary secrct;ion, whicli w'ogld account' for the amenor- • 
rhma •of lactation. *!\ftei‘ ^Iho ftmrtli month, wffen the 
k[,eciclnal s])aee has becfi oblitei’ated,*o1 j:-our^ jnenetruajion 
Ipannot occur, for* Uie it^erine • mucous membrane has 
practically ceased to exf*t, except ^s a»pdrt of Jthe placenta. 

Siclm^ii . — This symptom is by no means 
• invariable in iJtognanoy. • The great ma-joiltijjf.of^prijmi- i 
gravidse suffer from ’it, but in, subsequent pregnancies i^ is 
frequently absent,'' It usually . appettis at the beg innitat pf 



86 


NORMAL PREGNANCY' 




ft 

the secon d mon th — i.e., soon after the first suppressed period 
—and it vanes greatly in severity, home j>i‘egnaTit women 
fare seized w'ith nausea, eliding in vomitiVig, immediately on 
rising or after their first meal ; the vomiting onee ov»er, thesre 
*is^no further discomfort nor any loss of ajipetitc jlurjng the 
rest of the day. O^thers are subject to ^jaiisea, witho,ut 
iVoiniting, w'hi/*h may last for several hours and is more 
^troublesome than the first-named variety. But in neither 
’Case is the' general heal^th afTeeted, and the tongue remains 
'rilean. All graejations rnav be observed '‘between this 
symptom and the serious disorder of ])regiiaiuy known 
hyperemesis (see p. Morning sic kness in' either of 

these common forms us'ially lasts for giily,jii.,fcw we&s, 
rarely for more than three montlis. ' The moclcnn teiidc'ncy 
to regard it as a toxic- symptom. It must he renu inbered 
' that in chronic alcjoholism morning sickness, sometimes 
associated witli amenorrhcea and abdominal enlargcunent, 
may be met witl\ apcirt pregnancy ; but the longuc'^'is 

furred, and the careful observer will deteed other eiianges 
characteristic of this condition. 

Irritabilifii of Ihf. hJaclder, shown l)y fre(|liency of inie- 
^ iiiriticm with some pain or discomfort, is usual during the 
second an d . third.. monUi s . and is causc?d in pari by the 
pressure of the heavy anteverted uterus, in part by the 
tjprigestion of tlic mucosa oi the bhtdder i/j’oviously 
referred to (p. 78). After the third month, wlien the utei’us 
rises above the ])el«vic brrfn and bec'omes moi;e erect, the 
presjjiire is removed, a-nd this symptom disappears or 
becomes alleviated. , ^ ■ ' 

Enlarg/^infnti of the hremts is often noticed tyu’ly by a 
primigravida, but enlargerneMt of fha abdoincn usually does 
not become manifest to tlie patjCTit until tlie uterus fises well, 

, ivfeovc the i)ubcs, and therefore seldom attracts ^ at tentipn 
until the (^^)se of the hiilf Xif prfljjpancy. A inuVfipara, 
owing to<^ the laxity df ,the. abdominal wall, usually ^npt ices 
abdominal Lenlargom*ent earlier ti^an a j^rimigravida. 

Quickening , — This terpr in its apeient sigtiificancc" means 
• coming to life,’ and indicates that thS^mother become 
aware ^ of tlje^ existence of something wrhich is alive and ^ 
moving within her. The efirst movcmoiits of ^ the fentus 
wliitfh are felt the jnothor’sometimes produce a sensation 



' DTAONOSIS 


87 


• 

of more or less severe nausea*or faintness, and to this symp- 
tom the term ‘ quickening ’ is applied. Many women do nc(t« 
experience it, and filtid it impossible to tell when the move- 
ments of ^he foetus first became obi^ou.s to them, so gradual 
has been their dcveldpmfent. When a definite history can 
bo,obtaine(l, quickening is usually found to occur, between 
flic sixiecatU . and eighteenth weeks. Pcets^ movements _ 
foiitinue until the nnd of ])iegnaney and ate chiefly important 
in thc later months a.-^ an indication that the chiW is alive, 
'riic mother coMtinnes to be conscious of these movements/ 
a rule, unless the child dies. * * * 

Physical Signs. — During the first few weeks no chaijgcs 
occfir which can be detected by clinical investigation, and 
unU?ss the conditions a«j .><][*ecially favourable the earliest 
period at which piegnancy can be diagnosed is the eighth 
week. Wc therefore take up the physical signs .at the latter 
])eriod . 

SiQhih It'ccA'.-- At. this jier^d the J.ireas t« of a primi- 
gravida may pre.sent recognisable indications of activity, 
but frequently they show no change until the following 
month. Some h^’pertrophy of the peripheral Uibules of the 
glands, indk'ated by a nodular feel and slight tenderness, 
may be apiiarenl, while the areolar changes described on 
p. 72 may also he detected. Occasicjnally a little 
serum mify be exinessed by gently squeezing the base of the* 
gland towards tlie iiip}>lo. , In the case of a multipara no 
importance can be attached to tllb existence* of these signs, 
as they frequency persist in a gland Whieli has previously 
passed thiough the^ieriocT o^funcf^onal activity jfesocilited 
with suckling, or even with pregnancy alonpT Sqpretion isk* 
also soimstimos fouijd in.flin breasts of nou-pregnant jiulli- 
parous women stjufferiug from uterine disease, such as a 
fibroid tuyiour. * • 

hi.xfunination of thc»#bdomctv at this period is of u«r value, 
but c^^tiges ’in the ra^y be jlfctected by a careful 

bi-manual examination, ^ft e niiy ; . of *the li^s, of. the* os 
exteruifm may^e ma8.e»ou£, butris npt wery marked, and 
may be rnist'akeu by^ho student for the condition clinically, 
^nown as ‘ erosion ’ ; examination with a sj)Ocui[um will clear 
up this diffipvdty , unless erosion qf the cervba and pre^ancy 
co-eiist. If the abdominal wall la thitt anddax, the body'of 
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the uterus can be taken between the fingers of the two hands, 
'and its increased size, almost g lobul ar shape, and soft con- 
sistence detected. An 9 ther important change known as 
Hegar’s sign must also bo looked for. . 

^ is the TCsTilt of certain anatomical conditions 
which are characteriatic of the ^e(iQild..and..thkdjMmt^ ^ 
pregnjtpcy. It will be recollected that at this period the 
ovum does not completely occupy the nterine cavity, an 
empty space being left, in the lower i)art, called the. de(^id^al 
tspace. , At this,' period also the walls of tlie uterus have 
becogne distinctly softened, and perhaps somewhat thinneej. 


f\bdon,i 



Fi(3^ Srheinatic Repre^ontatioTi t>f (Alf<?r ITo^ur.; 


' The body.of th^ uterus is therefore in its upper part soft and 
distended by the ovum, in itsdchwor port soft and empty, 
j The lower part is consequentlyunusually conipressiUle by th^ 
|fihgers in bi-manual examination, and Hegar’s sign consists 
F in the {recognition of thic unusual degree of compressibility. 
3^ obtain it, the uterh^shoulif be anteverted, althougl;^ even 
in the retrpverted j^sitiqn it ca?n be elicited in a modified 
manner. Bi-manual, examination is made \tith the patient 
lying on her back, the shoulders sUj^tly raised, and the 
■Imees well flexed., Two fingers of the, right hand are intro- , 
t duced'ittto the vagina and }^ced immediately ib front of the 
the 'leR hand|t|ie. placed over the suprapubic re^on. 
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Tho uteriis is then pushed upwards from the vagina towards 
the abdominal wall until it can be distinctly felt by the left • 
hand. * Tho fingers of the left hand^are now passed over tlie 
posterior surface of the uterus, and when the two hands work 
together t^je lower part of the uterine body cai^ be com- 
prQSsed between them (Kg. 49). 'LVo,points will then be^ 
noticed : first, the ease with whicli the fingers can be approxi-' 
mated and the walls of the uterus compressed ; and secondly,; 
the tense clastic consist eiuic of the iigper part of t?ie uterus, 
which forms a •marked eontra.st to the lower part. When* 

A 9 * * 

tilo utej'iis is refnjverlfMl, the com 2 :)ressibility of the lower 
part can made out with a linger the rcqtuin and the 
othfir hand on the a bdominal wall ; i)ut the upper part of the 
body is not so easily accessible as m the j^osition of ante* 
version, consequently the contrast between the iip 2 )er and 
lower parts cannot well be made mit. A certain emount of 
skill and experience in gynaecological examination is neees- 
sarji for the lecogiiition of thiil^sign, Ixit its value is very 
greJat when clearly jH'iveived. 

To sum up, it may be said that ijrcgnifncy at the cigJjJJji 
w^ek can be diagnosed from the conjunction of 4he following 
scries of symptoms and physical signs : 

• Hymjifomu, 

1. Auifpiorrlui'^i. 

2. Moruing yieknews. 

y. Trritubiljty oi bladdur. 

• • 

SJxleenth . Week . — Ameaorrheea continues, macuing • 
sickness and urinary synii^jtotns have usually ^sappe.ared by 
this timA It i.s /iho\it this^ptriod t|}at (^i|ic,kenipg is to be 
expected. , The enlargement of the breasts has become quifb 
obvious to the patient iflshe is*a pruaigrav^da, but abdbminak 
enlargppient*may not yet have attrjdled her attention. 

Hypertrophy, irfcreasedVj[>igm^tatlon, ancT ptpsence' of 
socretidn in thef bi^^iiSts »!|in now, «i a general rule, be made ' 
out. ‘The Uaea.zugfGb will bo quite obvious ih dark-coni', 
•plexioned women. T,he is large ^nough to be felt 

rising to a Jieight of*abuiit 3 inphes above the level *of the 
s^mshysis pubis. It forms aii %lsstiQ,,somewh4|||} iU-defipAl, 


' 1. Slight breustchonj;;o»(iii 
' f^riivida). . 

• ;^2. Li pa of os, jijjx^rnum softened. 

■ Uterine body enlarged, softenod, 
i nearly* globular in shape. 

• 4. IFfcguiN sign. • • 
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c* mesial abdominal swelling, witB a convex upper border. The 
'^Gharacteristic dull yiptet coloration of the vulval mucous 
membrane is now recognisable, but its "textent and iTftensit}^ 
are variable. The cervix shows more extensive^ ^ioftonirig, 
and at this period forms one of tile irfost ehajaeteristic and 
easily recognisable features of pre^gnaney. II exposed with 
a speculum the same violet coloration will be noticed as at 
the vulva. Pulsating vessels can often bp felt at the sides of 
and behiiid the cervix - the enlarged, vaginal arteries. Tho 
*abdotninal swelling can be recognised as Hk'. uterus by bi- 
manual examination ; its sliapc is now passing from globuhjr 
to iiyriform ; its consistence is intermediate Ixdwecn the 
luirdness of a solid mas^? and the lax softness of a c\^st,^ind 
is usually described as * elastu^ ' but some ex])ericnfe is 
required to detect with contideiice these varieties of consis- 
tence. H/igar's sign can «.o longer be made out. Two other 
signs of great im])ortaiiee can often l)e recognisc'd at this 
period in the uterus — \\7..,^it€rine coutractioufi and intei'nal 
balloifemenl. 

The. fact tliatn the gravid uterus iindergo(*s conlractinths 
has been already referred to ; they are not recognisable 
clinically mfich earlier than the period under consideration, 
but it is possible that they exist in some form from the 
beginning of pr^giiii^icy. They are feeble ccmirac.tToiis, and 
»as detected at the end of the* fourth im^nth tb^^ merely 
render the uterus a little firmer {yid better dc^/iiKnl in outline. 
Care and a profonged bi-7nhmial examination are required for 
their detection, for Ibhe uitervals bclw'een them may be con- 
siderable*^; they somejirnes ^ippear tb be inci 3 ^;ase(T by 
manipulcvting tjie uterus. If the abdominal wall is thick or 
rigid, or the patient intoh^rant ev^-uiination, this sign 

cannot be made out, and no importance nnjst be allsiched tq 
a^'failure to elicit it ; but its positive value is considerable. 

' It sometimes occurs, however, •apart^ferom pregnancy^lu .soft 
fthroid tumours, and^ has bce*n recognised in the «:Milarg('d 
utdtus in casKs of extra-utpine gifetatioii.* fiometimes partial 
or unequal contractions occur affecting portttms only of the 
^uterus ; as a result the sihapo of the utlirus may distorted 
and its consistence may appear ,to bo different in different, 
part^.*' Alter interval i|. rcsuiuiis its normal, shape and 
u]Ii(orm con^stence. p * * 
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Internal hallotteineni consists in the detection in the uterus 
of .a movable solid body surrounded by fluid. If during a’, 
bi-maniftil exaininaticfii the fcBiiis should chance to lie upon 
tlie lower p^irt of the anterior uterine wall, the fingers, sharply 
pressed into the antei^ior 'fornix, will displace it upwards 
through the amniotio fluid, tnid the seiiHation of itb disappear- 
ance will be felt ; if the fingers are kept in position a slight 
impact may be felt a Tr.oment later, indicating its return to 
its original position. The return is often missed, •but the 
displacement of ihe foetus can frequently be detected. The • 
foetus, however, often occupies a 'position whfere it is o*ut of 
n^acli of tlu« fingcu's on vaginal examintxtion, and this sign 
canrif)t then bo elicited. It is more ^easily obtained in the 
erect* than in the supine ^lOhSlion. It will be remembered 
that at this period tlie size of the foot us is small in comparison 
with that of the uterus. » , 

JVognancy at- the sixteenth week can therefore be diag- 
nosed troin lli(^ following : » 


SifnifjlomH, I 

1. Ainenovrli(i*n. 

2 . * Qiii<‘kcuin<j:, 

a. liiVtory (^' iMM ont morning sirk- j 
ness. 


1. Artivo hrgjy|,i$t chmy^es. 

2. bujL(Aaui{jia; ejastk- hypogabilio 

sweiUiug (ut.y,iUH). 

Cervix sottoued. 

d. Utei’ine •ronhurtiout , lutexuu.! jy 
balloUoiiieut. 


ir. Diagnosis of Pregnancy* diffing the Second Half. — 
Symptoms. — ^The jiynrpl oms during ‘the second half of preg- 
•nancy arc #>f little diagnostic iiftporta’yce, .>inee nnmifttakai)Ie 
'evidence is furnished by the physical signs. , ^meporrhoea 
continues ; n good vleal oY mammary (iiscomfort is often 
e^cpcrienced by a jrrimigravida,^wing*idiiefly to the increased 
weiglit of the enlarged glands. Towards the end of thi.*^ 
ptu'iod Vysuptoms* of iilcreased* in tra -abdominal pressure 
appear^ such &s cedema of the*Veet an^lVrainprf in the lower 
extremities, varicQso'vcins ift the legs and vulva^ gjul some- 
times, ffom upward presis^irc on tho diapjliragin, palpitations 
and dyspnoep. Aboirt. two to thrt'e weeks bcfoiti the onset , 
pf labour these symptoms all undergo a somewliat abrupt 
amelioratioiVi popularly kuown ajri, the ‘ lig h t oiiing l-TiiSi is 
duo fo descent of the presenting part of the* foetus into 
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pelvic brim, and consoqnent relief of intra-abdominal 
'"pressure. • . • 

Physical Signs. — Twe/ity-^ixth WiLcJ^ (pnd of Sixth Calen- 
dar Month ). — Hypertroj)hy of the mainma^. is n»w nnmis- 
takable ^ secretio n can be freely expressed ; ^pigmenfary 
areolar changes have become inlfinsilied. , 

Abdomen. — J^rotubcrance of the lower lialf of tl)e abdo- 
men is now clearly 
.visible, and a few re- 
cent sfri.T may be ob- 
servt‘d below the le^fel 
of tlie umbilicus ; the 
Jinea nigra in tlark 
women is pronounced. 
On palpation tlie fun- 
dus of the uterus will 
be found at the level 
of the iip])er border of 
the umbilicus (Fig. 60). 
The uterus is distinctly 
pyriform in shape, and 
usually extends further 
to the right t Jian to the 
left of the mesial plane 
- rr^ht lateral obliquity. 
Occasionally the obli- 
quity is , to the left, 
h\M the uterus is seldom 
exactly meMal. Its 
general consistence is 
elastic, but it docs not 
yield a fluid thriU. 
^ Contractions can usu- 

ally bt felt when it is -gently palpfttod with the huhds for 
,two or ^ three minutes; Prom tlie period when thq ,fun(his 
'becomes patj>able alcove t/he puBtes, it rises, when’ developing 
laormally, a little lef^s tliaca I inch. a week. ^ 

In addition certain other signs %ciay bo .detected on 
; abdominal examination which are not r found at-carlieK 
p6rio8.&'^ these are^^on palpatipn^. external balloUement and 
ineous faeicSl ^ 


and on^ au^iilta^^^ the 



FigT" oO.-^>ScheTnatie Rnpreticntatrf^ii of 
the Height*'" of the Fundus aud the 
Shape 'xjf the 'Abdomen in Pregnam* v. 
(Ih^berts.) • 


The ri;4iiit>.s iiuliralt; w^oks 
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uterine and the feetal h^H-sounds. Halpatioa of Jwtal 
moveincuts and auscultation, of Uic foetal heart are positive * 
or dihgolute signs of the presence of a living foetus, and their 
detection I'enders the diagnosis of pf'egnancy not presnmp- 
tivft, but certain, * 

At the twenty-sixth week, the foetus, though large enough 
to be readily felt on abdominal palpation,*moves^ freely, for it 
is still small in comparison with the .size of the uterine cavity. 
The palms of both hands should be gently laid over tlUe iiterns, 

anrl while one Uand is used to steady it, the fingers of the . 

otju'r hand mak(^ a series of quick but gentlii impaols*upon 
if ; the wli«lo anterior surface and sides of the uterus are 
gonctover in this way. At some part/)r other the fingers will 
comd down upon tJu; body or a limb of the fa'tus ; the latter 
immediately recedes l)efore the impact, but gives a distinct 
momentary sen.se <if coniaoi with a freely movable body. 
'I’his is called external ballotleinent. Sfunetimes the foetus can 
be (IjsphK'etl in this way aeross^-he nterps, and thus, as it 
were, tossed fj'om oixe hand to tlie oilier. While using the 
hands in this manner, spontaneous movement of some part of 
the fuitus, probablj’- a limb, will often be detecfpd, proving 
not only that there is a f<»tiis present, but thaf it is alive. 
;<.’ate is reqnin'd in eliciting thesosigus, but they are of great 
diagnostic value. As })reguaucy .advances the spontaneous 
movoinenfs made Iw the-foDt fts become much more manifest, 

• and during the last six or eight weeks they are felt by the 
mother as enorgetie and even viblefft movyrneifts from which 
she is not free for pioix* than a few hours al a time, and which 

. often’disturb shicp. “.Moving f?eely ih its bag of liqu«)r aninii 

• the fcetii.s thus takes exercise, which is no dojib’t of^^import- 

ance in the devclopmenir'*'crf the muscular system. ^Tho 
principal moveniepts arc*made»by Iho limbs, but movements 
of the trunk also occur resulting in changes of ‘ po.sit.ion ’ and 
‘ preseittation ’ (see p. 2«2). . * , -a 

^ — ^l^’roin the hiiddle.jil* pregnancy onwards,, 

a. €toft,^T>lowing, systolic murmur^ 

usAaUy hcaj^ on ausicultation of the 
gravid- uterus. It is •best Jicard at* the p^art of the 

.boilers, bjit may sojnetimes bo loud esiough to be 
audible over^a large part oi the ant erior surface of tlfe uf etus. 

- In sebking this sigh the uterus dhyidd be steadied with 
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. hand and the stoLhoseopc pressed firmly upon it ; while 
''listening to the sound the mother’s pulse, with which it is 
synchronous, should be felt at the ^Vrist. There' is some 
dispute as to the causation of the uterine souffle, but in all 
probability it is produced in llie greatly enlarged uWrinc 
art^^rics, which, it will be remc^nbered, reach the lateral 
borders of the organ from the broad ligaments at the level of 
the internal os. Some authorities believe that it is pro- 
duced in tlie large inaterual vessels of the placental sil(^ and 
tliat, accordingly, the ])art of the uterus overwhich the sound 
is loiulest is to he regarded as the placental site. Apart from 
pregnancy. j( may be heard in cases of libroid tumours of the 

Foetal Heart. —The rccognrtion of the sounds of the fodal 
heart/ is the most cojichisive of all llu^ signs of pregnancy ; 
not only is it important in diagnosis, but during labour it 
affords valuable information, and tho student should lose m; 
opportunity of be(u)ming *'^miliar with it. Tin* betal beart 
can usually bo heard by the l)ut the 

further pregnancy advances beyonerthis, the more easily it is 
detected. Its localisation at this pc'.riod is variable, and the 
whole anterior surface of the uterus niust often bi^ carefully 
searched before it can be found. Some expcuieiiee in auscul- 
tation is of coifrse necessary ; but ’f opportunities of learning 
this sign in pregnant women at- tof’m have been previously 
made use of, its recognition at this period of pregnancy \\'ill- 
be greatly facilitated. .>t tlie sixth jnontl) the fadal heart-f 
sounds resemble the feeble or distant tic'king of a wat<^ h 
the^ are much more rapid tSiaii the bc^ats of tin* m oilier 
pulse, which sssjiould always be simultaneously counted as a 
control, and they differ absohicely in character from the 
uterine souffle. When for any reason the raatcinal pulse 
rate is above 100 it is essential that“ii definite difference in 
rate between the maternal pulse atftd what is takeia‘*for the 
foetal heart should be clearly' made out, for sounds may be 
transmittca from "the aorta vPhich will bo misunderstood 
unless this precaution be taken. ^ At the S:dxth,. month the 
I beate from l lO to iOO times a miupte, and it is 

5 therefore difficult to count. t-bc average rate is fronjl 

.bnt even wider limite than these %ro possible | 
dnly when the -rate^f alls J>dJow 100, or rises above 100, can! 

C' _ ' 
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it be said to indicate danger to the footiis. The fostal heart-^ 
rate is not a reliable indication of sex.. It has been generally^’ 
believed that the weight of the f<Btus affects the heart-rate,, 
and that t;he larger the foetus the .slower is tlie rate ; but , 
reemt observations by Kidux show that there is no definite 
relation between weight arel pulse-rate. 

In conncc’tion with thc! foetal heart-sounds the funic 
mujjle. must be moiitioiied. It soinetinios liappens in auscul- - 
tating tbo gravid uterus that a looj) of the twuJbilical^HJord lies 
immediately bei?,eath the bell of the stethoscope, and being 
siibjj^cted to slight compression, either by its position in tho 
ui(‘rus or by the inslrumcntj a faint, rapid, blowing murmur 
is |)»oduee(l, which is synchronous the fietal heart- 
sounds, It is seldom detected, and, as it rerpiire^s aecidoritally 
favourable circumstances for its production, it is of no 
practical importance. 

'^ria* vfujinul iralls ai- iliis pcuaetl are disiim*tly softened ; 
blu(‘, discoloration and softcning1jj»f (lie cervix are more dis- 
tinct ly recognisable t ban at earlier’poriods. Since abdominal 
examination yields positive signs of pregnancy, from this 
period onwards vaginal e.xamiuation is unimnortaiit for 
purjio.ses of diagnosis. 

Thirhf-^sixth week. — The shajie of the abdomen and the 
size of lhf‘ 111 erus are indicated in Fig. 5{). ^'ho individual 
jiarts of l^ie l)odyj>f tlic fu^tiis can now be recognised b 3 ^ 

. abdominal palpation, and the position of the head, back, and 
limbs localised. This, lioweverf is Of lit tic importance in the 
diagnosis of pregi\nncy, but altentibn wifi be again directed 
.to it in llit^ section dfaling wiMi labdur (see p. 342).- About 
• the iliirty-sixth week the uterus attains its grejiFest Ijeight in 
the abdomen, exteiu^ing rijL^rJy to the xiphoid cartilage, and 
tho maxivium abdominifl girth av^er^^es 32 inches ; during 
ilie^last fortnight of prcgnan*cy^ it may sink to a point mid*' 
way lH\ween tlie *iuubiliB5us a nd®t he, .xiphoid oartilag^^ and 
the shape of tho abdom^m is ifi consequence a, little altered 
(.tTg. 6(f). Numerous recent striae arc® foumP below the 
umhiliQiis, whiclf is no\\r flat or sligli^tl^" eycried. 

Determination of •the* Period to* which Pregnancy has 
Advanced. — is sometimes a matter of considerable diffi- 
y©t its practiiial imporlojiice is great. The •most 
roliaMe guide is the calculatioif qf the inteiwal which Ijcte 
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eiapsed since the last menstrual period. Where those data 
’^cannot be obtained the date at which quiclcening bcourrpd 
may be obtainable, and this may be taken as about the, 
sixteentli week. Jn tiie absence both these guides the 
height of the uterus above the pubes is the only other criterion 
of calculation. This is necessarily inexact and variable, 
and in estimating pregnancy by this method there are 
several obvious sources of fallac 3 ' borne in mind. Thus 
there arj individual differences in the thickness of the 
, abdominal parietes, the amount of liquor f\junii, the size of 

the foBtus, anil the stature of the mot her. The size of 

the uterus is dependent to a great extent, upon the 
amount of liquor amnii wJiicli is present ; <lcficieney is 
associated with an undulj" small, escess witli an unduly large 
uterus. Jn twin pregnancy the ub^riis is also unduly large-. 
Certain conditions make iJie uterus apparently larger tJian it 
should be ; thus contraction of the pelvis ma^^ prevent the 
foBtus from sinking into pelvic brim towards the end 
of pregnanejr, and so occasion an increased luiglit oV the 
uterus ; a tumu\;r lying in the pelvis would produce a similar 
effect. Th(j most useful rule is that worked out by Mac- 
donald, wlio found that after the twenty sixth week the 
|ieight of the fiuidus above the symphysis in centimetres, 
kliyided by 3 5, gives the numbt^i of htvar hioriths of 
Ipregnancy. Thus, if the hcig^it is 30 cjn:' (12 inches), the 
period of pregnanej" is eight and a half months = thirty- 
four weeks. ", - ' ' 

Differential Distgnosis of Pregnancy. — To consider all the 
vai-ietie^, of abdominal swellings Which uvciy be mistaken fora, 
pregnant uterus would reejuire a wide exemrsion into the. 
domain of gynaecology, and csiiUi^qt be undertaken here. It 
is, however, necessary do recall the occasional occvarrence of 
^ curious imitation of prcgnaiicy of hysterical origin whicti 
is knewm as Pseudocyeajs (sq)urious pregnancy). Tt jKJCurs in 
women of neprotic temperament, especially when associated 
with ei*bherSiread of pregnancy, was in the unmarried,* or defhrcv 
to become pregnant, as^ in sterile married women. Such 
^ women present the sym'ptoms of Amenorrheea, momi^||^l^k- 
ness, and progressive abdomixial enlargemojtit ; ^iiey qmcken^ 
and feel Vhat they regard as contigiualimd active fetal mover 
; mfutis ; and at the %pojnted time they suffer from severe 
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and prolonged abdominal pains which they arc convinced 
lii^prosont labour, but which of, course have no result. Oft# 
physi(?a.l examinatioli certain signs of mammary activity may 
be found, whicJi are undoubtedly deceptive. The abdominal 
eniargement, however, will seldom deceive any buj the most 
inexperienced practitioner ; none of tjie positive signs of 
pregnancy can be detected either by abdominal or vaginal 
exajiiiuation ; and if an anaesthetic is administered the 
abdomen becomes llatieiuMl (unless the patient is vSry obese), 
and l)i-manua]c'xaniina1ion will demonstrate that the^utcruff 

liot enhirgert.^ 

Multiplf* Pregnancy 

W^hile it is the rule in the human spesies for only one 
child to b(^ born at a birth, twini pregiiaiKjy ocaur.^ in the 
proportion f)f aliout 1 So to births ; but its fr(*.r|ucncv 
, varies greatly in dilhuvnt (H>uit^rics. Heredity is the only 
known factor in causation, and the influence-of this factor is 
very marked. Tri[)Iets are very much less frocpient than 
twins, and are cstinialcd to occur only on (‘0 iji 6, POO t,o 10.000 
picgnancio. Qiiarlruplets are still less eojnuion ; altliough 
they mav reach the period of viability and be born alive, they 
sekloin all survive. Quintuple prognaiiffy is* extremely rare,# 
and al^vi^^s ends u) abortioli. A recent instance lias been* 
recordiMl l)y Nijhotf. who iii^addition sueceedecl in collecting 
twenty-seven recorded cases of ^Juintu^lets^ in obslotrieai 
literature t)etweoji 1094 and 1900, which suftieienlly indicates 
the greatdrarity of ifte condition. \ ‘ • 

Twin Pregnancy may I'esult from the sii#iultaryeous fer- 
tilisation of two OA^a^or frofh the fertilisation of a single ovum; 
the foniK'r arc e;;>,lled Jnm vuUt\ tlwfjatter umomlar twins. 
iJi/ioww/u;/’ t vvins may result from llio fertilisation of an ovuift 
from fj^'o distinc't (Jranffian follTele^ 4 . or of two ova from a 
•single^folUcle* Sometityes two follicljfs'ripen t*imiiltaneously 
in one ovary. The" ova nfhy botji develop in*y:ie normal 
or one ift each ftajlf of* a double ; or one in the 

the pt-her in Fallopian tube ; or one in’ each Fallo- • 
^pian lube. They are^miicli more frequent tlmn uniovular 
twdns, the proportion being about,!! I . We can only specu- 
late lipon the manner in which twins are produQeft, 

B.M. ^ ” • 7 
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The ovum may possess two germinal vesiclos (nuclei) ; or 
' ^SEft.® 3 !hb^onic areas may be formed if an ovum is fertilised 
by mora.tlian one sperniatozoon ; or flie single embryonic 
area may divide, each half producing a foetus. Differences 
between Jjinovular and uniovular twins are to be found' in 
sex, in dcxclupmenl, and in the forh iati on.of th.e placenta aud 
ijienjhranes. . In each variety hydramnios of one OVllTll may 
occur, the other remaining normal. 

iS'.cjc.-— -Uniovular twins are always of the .■ jame.a ex : bin- 
■ovular twins may be of the sam e or oldiffcrer.! sex, the latter 
being_rath,®r more common than the foriiiei'. Theiefoi'c tvins 



Fto. 61. — Twin Plaooiitsn aiMt^leTabninoH of Hiaovulu,r,l)ovoli>pTnont. 
(Ribomoiit-l^ossiiiprnos unci 


• of the saline sejc may b(5 developed either from one or two 
ova, while those of different s««“'{iire nc;cessarily binovular. 
Including all cases, twinn are more coinmoniy of theeame sex 
(boy and boy, or girl and girl) than of different sex, and^ as 
in sing^ pregnancy the ijumber of beys excfeed,s that ifi girls. 

twiif f^tus islisualJy somewhat ,$HUiiU®r and 
lighter thap h. singld feetu^ ; the'*two are frequently gpequa] 
iat size, and diffcrenc^es of*l to 1 J jioilnds in* weight are not 
.uncommon. ' One may Ibo normally developed^ the .other 
malformed ; <or one may perish during 'pregnancy while the^ 
qthet' dey^^lops Aih term. 

twins,,- and dSHain'rate forms of monstrosity bnly 
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occur in such fcetuses. PU^cmta Meirihranesj — ^With 

binomlar twins the two ova may ^eyeiop quite ^epara^ 
from*Oiie another, *so that sejiar atf^ pULf»ftn±a^. ^iTi/Ljjyn 
' ..mernhraiAes are formed (Fig. 51). If^ 

hcwcvcr, the two ova sho'uJd be implanted close tpoueQfjiQtbor 
in thc5 ntoi’us, the will be in coiitact, and they 

may even become more or less firmly .united by their adjacent 
edges, forming . apparently a^Ripglp^fltrgaii. The decidna 
/C*a])siil{iris Ihcn forms a single eiiv^eloj)e for the fwQ ova-a. so 
(that the two #.j|\QriQ n-s ai‘e appo^cd where the ova come in 
coptact. The circulatory system of cact foetus is quite 



FUf. 52. — J^lrtcentu' and MHuibraAohs o! l^uioviilfir iJcvoUipment, 
(1tib<jinoiit-liot*saigiics ijncl Lopai^c.) ^ ^ 

^ C IP 

distinct, even when the placentai are tiius pnited*; anasto-* 
tnoses never oeciir., W^iilT nnig^lar twiiia sjggjejjlftggjj^ 
^prmcd’; the amniot i.mav bo clauble (Fig. 63) 
singl e ^(Fig. 52), tlie septum in the former being ffe- 
qnentljr inconijilete a<Ptevm. ’iJsqally .the uiubiUcfll .C.Oi’ds 
h.re (Ustinct' sometimes theT coi-d i| bingle «.t its jilacont'^ 
m^ebipu,. but, biftircates* befory rerfbhing foetuses. 

Free anastomoses alvTays e^st ii» the j>laccnta between- the 
eirculp/tory, systems^of the two foetusofi, and ‘according tp 
, SchatK tliis is usuull^ arterial, but may rai-ely be venous ; 
venous anastomoses (pjiacentE^) are superfioial, arterial 
analbtomoses are deep. As. a'r^sult.of these . anastontdlies 
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blood from ouc fmtus finds its way into the eirculation 
of the other — aii im})ortant factor in the production of cer-« 
tain foetal monstrosities. One faitus may also have at its 
disposal a larger placentiu area than tlie other, the .one thus 
favoured being always the more fully grown. Such mon- 
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VlG. SL , — Tviii Pro^iifint y (pio}»al>ly TJiiiovular) : Afcorlii)]! »t 'rhiuJ to 
Fourth The Airinioii is «]oiil>h\ (('hariiif^ ( ’ross Ilospitjil 

' Museinif,) r 

>ol<' tli.'if tJii-iiiui h.if! «K'rinr<'«tv,nahj' imiltilyvil rf»r»K', 

stiiosities as the tUoradbpagus are only possible in twins 
of uniovular development. ‘ 

Recent obsep’^ationfi upon the devclojimcnt of the amnion 
make it probable that iVvin foBtusoa-withia single airifiihu,.or 
with unitcd“umbilical cortfe are developed by, division of an 
originally single embryonic area, fot tht amniotic vesicle is 
c*lcarly seen s^t a time when the embryonic area is rtipre- 
sen ted •merely by "a thickened layer df^ ectodermal cells. 
tHuverfecurulaiion imd Super f delation. — If two ova tare 
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fertilise*] sinuiltaueoiisly, twin pregixancy results ; some- ‘ 
tiuu's a second ovmm is fertilised while tlie first is developing, 

. and to this condition the above tennis are applied, 
interval* between tltf* t\yo se])arate acts of fertilisation k. a 
short one^lhe conditicni is called su^erftQundoMonm; instances 
aie well known to occtir in lower jiriirnals, as when, for 
example, a mare giv(^s birth to a horse and a mule at a single 
. labour, having been covered at about the samc^liine hy a 
stallion and an ass. Lhoof of its occurrence is-diffkjnlt in 
the human sifbjeet, and unlesg the hetiis^s are of different 
flccdour it is indistinguishable from l)inovular twin jjregnaney. 
When tli^ interval between the tw?) acts of fertilisation 
is Considerable, amounting to Avt^jks or oven mouths, the 
condition is called supej'Jmtaiion. If ovulation continues 
during early pregnancy, there is no ij)superal>le obstacle to 
the fertilisation of a second ovuhi and its lodgfneut in the 
uterine cavily, so long as thc^ tleeidual space persists — f.e., 
up*to the lourth mouth. The rSf.uIt ofirhis oceurrenee would 
be the pr(»sence in the \iterus of two ftetuses of different 
stages of development. It is easy to conceive of such an 
occurrejjre in the Fallopian tubes or at any iftu’iod of preg- 
iunicy in a double uterus. Superfietatio.n may ejid in. 
aborting both ova being Ihrowii off before they are viable : 
or one (rvum devel«>j)iiig topfull time, kt nuituro fretus and \x- 
l)iemat lire one iiiAy bc^ boju at the same labour : or the birtli 
of a matui'c fad us may bo fol^w^l after an interval of a few 
Aveeks by the birtli of a second cq^ually.^nature. 

Clinical Course pj Twi^i Pregna^nci/,- — Diagnosig is itfapos- 
sible during the early months ; it c€iu only bc\iestablished by 
the deteetion in the ulcjjjus of two fa'tuses^ T'ht? uterus i^ 
always larger than iiyiwaf, but undue onlorgemont must 
^lot be ittributdi to twinsi without* moj*e definite evidence. 
The surest sign is tlie recognition of two distinct foetal ^ 
hearts* beating at efuferen^ rate^. ^T]hia.~ ^dgii. canuot-'-be 
untU after. moUilhi^ ayd unhsjual •are must 
.bo exercised in ostabjishing the difference in rate between 
the two hearts? sufficient foi* the observer to find 

jfoitat beaut-sounds audible at tw’O different parts of the 
• uterus, for rapid ohaj:iges4n the posilion«of tlic foetus^ may 
.occur, and thus Icatl t(? mistakes. Two oTl)servers austjul- 
^.tating at the same moment shpjaid siniultaneously count the 
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tcetal heart-sounds to which they are listening, and if a 
diifemnce of. say, ten beats p(>r minute is detected 
{between them, twiiivS may safely be diagnosed. This difler- 
[ence in rate is believed to depend upon inecpialitj* in size 
of the fcjetuses ; but if there is only slight iueiiu^lity thefc^'* 

. will be no recognisabh^ 

dificrence in rate. To* 
wards the end of prog-* 
nancy the presence of a 
hefai head may soiiie- 
times be definitely recog- 
nised both at t!ie fundus 
and in the lower uteriTlO 
.segment. Twin ])reg- 
nancy is frequently 

c*.ornplicaied with hy- 
dramnios, and this con- 
dition greatly increa?;os 
tlu^ difficulty of diagno.sis 
by obscuring the results 
both of palpation and 
auscultation. 

Twin pregnancy usu- 
ally ciidvS a Jittlp before 
term ; *'thai is to say, 
labour i.s premature. 

Owing to the undue size 
Mof tho uterus, piessurc 
' symptoms may be un- 
^ usually troiiblcvsome, and 
morning sickness is said 
to be i)ften unusually 
severe . Somet imes the 

uterus is not much larger: 
than normal this ipayi be due to the fact that onCi jhetus 
has perished in ntero. When this occurs the fluid in the dead 
ovum is absprbed, and the body of th^ foetus compressed 
between the growing ovum and the uterine wall, an'd its 
tisstif^s altered by absorption of flaid ; Ahe result is the birth » 
of ^ curiously flatten^^^ mummified Ycetiis, to which the term ' 
or has been applied’ 



Fia. 64. — ^MuinmiiUid bVet-uK (Kajtu«i 
l)a,pyraceii8). 

(Char Mg Cross Hospital Musouiii.) 
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(Fig. 64). The placenta of this foetus offers a striking con- 
trast A'ith tliat of the living one ; it is pale, and completely • 
ponsolfdated on sootTou, no trace of the normal spongy tissue 
remaining. Microscc^jically it presents the appearances 
ohfiractoriH^tic of advanceA infarction and fatty degeneration. 

Triplets re.sult from thfe fertilisation qf three separate ova 
Of from the o<!Currcn(!e of uniovular twins with, an ordinary 



Fio. 05.— Tiiplet .Haciiita (lolloped fi-om Two Ova* and showing the* 
Abnonnnlity ol l’lac<)nta«.suc^*ntiii'iata. (llibotuoiit-Oessaigucn and 
^ iiopage.) • , 


single US. fn tlio ftfriiicr case tlvjree distinct placciit'Se and 
sets o^f ^meiubranos are found*; in the^a-tter and commoner 
case there are two placenta? of very unequal size^ tte larger 
having two cords attacflitd, and cow:cspqnding to the pJacenta 
of uniovular twins (Fig* 66). The single foetus’ may have 
^distinct set of membranes.^ Triplets are mor©*coi]umonly of 
different sqx than aJUptOj sex, butVoya.piedoxulnate 

considerably in number. Dia^osis is very difficult, alid' 
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labour usually comes on prematurely. The survival of all 
•fhree infants is rare. 

t 

The Management of Noonalt Pregnancy 

Altlioiigh pregiiaiiu.y is a norflial bodily function, and 

should not b,e regarded as a malady, it is undoubtedly 
attended by many risks, and it involves a considerable^ strain 
upon certain organs, whicli they may be unable to bear 
unless care is taken to maintain them iji a eoiidilioii of 
normal physiological activity. Tliis is especially the ease 
ilLa first prcgiuuicy ; afterwards the organism ajrpears to he 
able to bear with less disturbaiiee the altered conditions 
involved in the pregnant state. The functions wliich reepurer 
the closest attention are those of digestion and excretion, forf 
their falling may involve the, most serious consequences both 
to the mother and th(^ child. Diet is a matter of some iin|)or- 
taiiec during pregnancy, (^feiiorally speaking th(‘ appetite' 
is incrcasetl abov'c what is normal to the inrlividual. and' 
over "feeding is not called for when the conditions are normal 
Dietetic fancies quite foreign to the normal tastes of tho 
individual are sometimes met with, I he so-called ‘ Iqugings,! 
and these need not be discovaage^l if the direction yiey take^ 
’is not unwholes'oni®. Kood should be simple and plainly/ 

' cooked ; nuiat. should be taken only in moderate quantities, > 
and sjugar or siigar-coiitainiiig foods should b(j reduced even 
more than animal proteicis. Elugjs should be taken freely, 
and the value of mil k in sucli a diet is sufficiently obvious. 
Alk^ine Jiatural waters, such as t^iose ot Vichy or fvonirexe- 
' vibe, aro.usein]. Tlie waste of pliospbatcs and chlorides 
which occurs during pregnancy ..honld be, borne in mind, and 
lime salts in the forni^uf phospjiates or glycerophosphates’ 
afe useful. The tendency to anamiia must not be^lost sight 
of, and* administration of ixttP is especially useful in the early 
months.^ Exercise is ijecessary, but should ndt be^vjolent 
or attende<J by risk of accident, Which msty result in abortion.' 
The more energetic ^orms^-of outdo^6r*excrci#^e should there- 
fore be avoided, but walking is useful &t all peri 9 dH. Jf for 
any reason e*.:ercise cannot be te^ken,^ daily massage of the 
limb^ and backdorms a useful substitute for it. * 

• yew, if any? of tjlie ordinary symptoms of pregnancy 
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require treatment. Jf morning sioknosn is troublcsHome the 
patient should Jier first meal before rising, preoeded bj 
a, mild aperient, as a seidlitz pOAvder, or a dose of Apenta 
water. If. nausea continues during the day, alkaline 
renft.‘dies, si^eh as the salts of bismuth, soda, and magnesia, 
cW useful. .1 hiring the later months projjsure-symptoms are 
often much relieved by wearing a well- titi ing abdominal belt. 
I’he urin e should always be examined at least once in the 
first three months, and a I'esgular rnontjilj^ analysis fcSiould be 
made during tJuf second half of pregnaney, on account of the 
liability lo tlie appearance of albumijiuria at tliis time. This 
is of espeefal importance in a priinigfavida.- fSueeess in 
treafing tliis s^uious complication dei|)en(ls entirely iqum its 
early recognition. • * 

Examination of the gravid uterus during the early 
months of pregnancy is unnoccssaiy, and should avoided? 
imli'ss reriuin^d for j)nr]M)ses of diagnosis. It should then' 
be made with can* and g(‘iitltVess. for a rough internal 
examination Tuay cause a miscarriage. AVhen the examina- 
tion is made under aiuestliesia tlu^re is (*spei*.ial need for 
eantion, as an undue* amount of force may tJ)en uncon- 
sciously b(* used, in the absence of any check from the 
serisati<)ii|^()f the patient. A confpleto ])li 3 'sieal examination 
should, however, ahvays be made at i^boiA the thirtieth 
we(*k lo (fetermine«(l ) the pfesentation and position of the 
■ child : (2) t lie relation between the size of the head and that 
of the pelvic Jirim ; (3) the eoudi^ujii of^thc bony and soft 
maternal passagcti ; (4) the presence and rate of the fi^al 
•hcfvrt -sounds. The imj)ortan(?b of di^t er mil ling Jlhci?e points 
* well in advance of term will be made clear •in t lic^i section 
dealing with the manageufienT of labour. Tlie examiuatioiif 
presfiiifation and position ;|ihould bT\ repeated two or throe 
weeks before labour is due. ^ • 

Durmg the lattcu’ lulfr of pregiiaTfcy the uipples mUst be 
prepareci for suckling in*the maimer ^lesmbeci on p.^5f)l. 
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' ABNORMAL PRBONANC\ 

' AiiTHOUGII ^pregnancy is not a disease , but- a noriua.1 
function of the body, th(3re is no doubt tlial a prcgAiant 
woman is exposed b) many serious ri.sks vvbieli 'fire pe^cnliar 
to her condition, whilcicertain maladies to vvhicli all wemien 
are3 liable are of increased gravity when associat'd with the 
pregnant state. In additieni, morbid conditions primarily 
allocting^the ovum, are met witli which destroy it and lead 
to its premature expulsion, '^riie ])athology of firegnauey 
thus assujncs very iarge piftportions, and comes to embrace 
a great number of morbid eonditions which may affect tlu^ 
mother, the embryo, or the tjetus and its appemlages. In 
order to make the subject iiitelligibk^, and capable of being 
dealt with briefly, classification is recjuirc^l. but a practical 
classification is by no ni6ans easy to devise. -A simple 
'division into tile ntiiin groups is, however, easily made ; for 
while some of the conditions incliuled arc»abnorinal develop- 
ments of pregnancy, i.e., conditions necessarily associated 
with the pregiianUstate,'_ in tlie case of others the association 
wljJi pregnancy is only ac(;idental. ^’hc first groui> we may 
call ThA DigORDER.s Previn ANOY, Tor pregnancy is the 

cssentuU factor in their causation. As examples may be 
mentioned the disease called p.clu7rKfma the hydatidiform 
7nole (vesicular degoijfiratiou pf tlie chwrion) ; sionc bnt 
pregnant women suffer from these diseases and jbheir n^any 
conscf?{uenccs, and they*are directJy^'due to some disturbance 
I of the jfiormai course ^f pregnciiicy^ Tho second group w e 
Imay call^TuE DisoRPii^iis ASs6ciATEb w’^ith Pregnancy ; 
they may, have bee^ in existence ytsfore coitoopiion occun’ed 
and have become aggravated by pregifEtncy, sucji as valmlar 
disease ih% hmji ; orjth^ jiay ari^e dun coiir/^e of 

pregnancy and intorrupt it, liket the^ acute eruptive fevers, 
Biiitead of snbdividiijg group into fostal and maternal 
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disorders, as is usually done, we shall classify them as i 
follows : ' - * 

I. Disorders of Pregifancy 

Voxa^mias, 

(1) Albuminuria md Sclaiqpsia. 

(2) .Penii^iou^ yomitiavg. 

(3) Ptyalism.^' 

(4) Pruritus."*^ 

(5) Iforpois**^ 

» ^(<>) Mental dLslurbances.**^ • 

Abnomnuf Cotidilioyis of the Gravid Lltarits, 

(2) Malfpr^iatiojos. ' ' 

Presmre- symptoms, 

(>) 

(2) Varicose veins. % 

^3) llaomorrhoids. 

Abnortnal Conditions of the Ovttm. * 

( 1 ) The FiOdy Ovum. 

(a.) 

lilQQdjaQlc —Fleshy mole (ha^iuaioina mole), 
ii, HydalidiJtorm ^JOl^Ic (vcsicidaV d< “generation of 
chori&n). 

(b) DfisiUuaiciidPWBtcitis. 

( 2 ) PlaccnUi arul_ MemJyranes. 

(a),(HigObhi|idtamnio*s. • 

(ft) Pgly-hydtamnios. 

(c) PlivcenlajUliacai^sj* 

• 4 (Ei^mar • 

Fatty degeneration.' 
j’ ILeiiforrha^; * 

V New-growths. • 

O.’Syphilier. • 

^xTnirerclo.'' • • 

^^^^arctidh.' * 

• AbJWCXml of 

.Ectopic ttestdfAom ^ . 

* Provisioually classcjl.ai toxsiiiliias. 
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II. Disorders associated with Pregnancy 

(а) Acute eruptive fevers. 

(б) Syphilis a'lifl tubercle. 

(c) Cardiac disease. 

‘ {(1) Renal disease. 

Bright's disease ; bacillus coli infection, 

(e) Hepatic disease. 

Acute yellow atrophy ; diabetes. 

(/) Diseases 'of the nervous systeip. 

<. chorea. 

{(f) Pelvic diseases. 

Qva rian and uterine, tuuioui's. 

Cionofrlnea. 

ToX,KMfA.S OK PrKON'ANCV. 

Before ])roceeding to consider individually the disorders 
which are included in thin group, thei'c are c<;rtain g;ujerul 
considerations applicable to them all which must be referred 
to. Thus wo nVust fii’st consider what rea.sons we have for 
iregarding them as toxaunic in origin, and al.so what is known 
tor surmised as to the nature and source of the toxicmia. 

A.S regards the first point, it must be said a# once that 
direct xmjof of tlu"ir toxscmic origin cannot be advanced, and 
is in the natuit! of the ease practicable only by the actual 
discovery of the toxic body or grouj) of bodies. Nevertheless 
a mass of evidenee based upon the analogy of other diseases 
kijown to be toxannic, and upon .scientific inference, has been 
gradualJy accumulated, which for practical i)urpoj'(es amounts 
. to proof. Pest-mortcin changes naturally furnish a great 
part of the evidence required, aYi<l consoqucntly t hose diseases 
which tend to terminate fatally supply the best op)iortunit"es 
'for studying the toxajmias of pregnancy; Proof of their 
toxafhiic origin is accordingly mu%h more complete in the 
case of eclampsia and pernicious vomiting tHan any of .the 
others, aV of whicli show little. tendency to cause death. 

The ‘po-'it-m.prtem.- chariges belieyed to be*' characteristic of 
death froni toxaemia will be fully described in comiection 
with ec!^am^)8ia., It may be stated, here that they consist 
mainly of two groups f {a) ^tensive thr»mbp.sis, and 

.sicapM ; (6) .cell 
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necrowLs^ sometimes scattered, sometimes aflec'ting large 
areas, i.e., ‘ masj^ive. yiecrosis' These changes are widely dis- 
tributed, ?ind while tluf liver and the kidneys are the organs 
mainl}'' affec^jted, to a less extent they may often be found 
in many others. * * 

Jn addition to the post-lnoitcm chanj^^s certain clinicq/l 
evidences of toxaemia may also he fortlicoming. piie of the 
most important is to be found in modifications of nitrogen 
metabolism and of carbohydrate metabolism. • 

In health Wndminnary excretion of nitrogen takes jdace 
thrgngh the following substances (Volin) : 
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In J^oxaunh'- conditions the j)roj%}rtions these sul)stances 
iWi) sub.stajitially modified ; tlie amount excreted as nrea is 
diminislied, while the amount excreted as aHiinonia, and as 
‘ und(d-eriniiied ’ is considerably increased. Thxeg*. per cent.ji 
is the normal auunoiiia-cocfficient of j\^ excretion*; a rise in' 
this .cogfiicieut is an indication ofr toxaemia. Tlie analyses 
recjuired to^etermiiio these changes are (0a4)orcite and costly, 
and accordingly thc^ determiiftition of the ammouia-coefli- 
cieiit has not been widely made use of exi‘cpt by expert 
pathological chemists. But siilflcielTt worje hjfs boon done 
^to show that iil.C-clfimpsia and in pernicious vomiting a rise 
iu the ammcjnia-coefficient is fisimlly fo*uud, and that iif severe 
eases it may ro.avh 20 per cent. , * ^ 

There are certain sourfitjs# of fallacy wliich must be 

* will MMli* (■> Ml'l 1 1 II I I f' 

guarded in jxpplyflig the test. :»thus s c;ve r(» voniitip t; 

and rpst.i-ietinn of diet, both occasion a moderate rise in the* 
NH3 coci^cient, pri/l)abl3*4)ecau.'se * stty?vation ' of the ti^snes 
results in an excessive prpductff>n of tisSue-waiile ]»roductp, 
the resulting ‘ toxaimib ’ condition being ilggravat^ By the 
coincident failureof the ©Jicretory functions. Within recog- 
nised limits, liowever, flhe test is a iisefui one. 

^ CarbohydraU meJafjolwm js also profoundly «ilfocted in 
toxaemia, especially in tjiosu forms ^hich are aasociafed with 
persistent vomiting. This is shotir^ by th e a ocumulation ii? 
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the blood o f twp acid subatanoes. viz., diacetic acid and ;8-oxy- 
butyric aeid; along with liieiu auctoiio is also alwaya found, 
but the presence of that body alone'is not of great clinical 
sigdificauce. Wlxen present in the blood in great,exccss those 
substaj^ces constitute the condition kno wn a.s ‘^Acidq^,’ one 
of the most dangerous toxajinid conditions with which wc 
are acquainted. It has been shown that in severe Ccases of 
eclam])8ia and also of pernicious vomiting a condition of 
acidosit usuallj’’ exists ; it is also believed to be the cause 
of diabetic coma, and is present in post-aua'st hetic chloro- 
form poisoning such as sometimes occurs after prolor^ed 
anaesthesia. i. * 

In all probabilityf there ^ a direct connection between 
acidosis and an increased aminbnia-coefficient. The excess of 
aeid in the blood is partly neutralised by the alkaline salts i 
of the blood serum ; the alkaline base of the blood salts is 
mainly ammonia, and the resulting-compounds of ammonia 
withdiacetic acidy.nd oxyb'utyricacid, being excreted through 
the kidneys, tend to raise the ammonia-coelfieient. 

The organ • chiefly concerned in carbohydrate meta- 
bolism, and in the final stages of N metabolism, when the 
innocuous end-products, such as urea, are produced, is the 
liver. It therefore. api>earsf that derangement of tl^e liver func- 
tions plays an’imifortant part in the product ion of toxamiia. 

Another point in whiolj pregnancy ‘toxaemia comes into 
line with toxaunic conditions generally is tl\at tliere is a 
cpnsid^rable increase 'df 'lipoid .nibstances in the bh)od, 

■ \^ich is probably to bo regarded as an/9ther indication, of 
derangbmeut of the JjLepatiO* fxiuctions. o 

iStill further clinical evidences of a toxajiiiie state are t6 
be found in jalevation of blnfodlnresaure^ fever, diminution 
of t^e excretory functions, anjl the supervention in the fif^ial 
‘stages of ^epma. - with or without convulsions. Occasionally 
hsenforrhages from mucous surfaces occur, . and* in rare 
instai^ces a wicus bleeding from ^the gastric ‘ and intestinal 
' mucous ^membraries have bfien observed. All of these 
symptoms may appear* in scrioils * oxamfdes of pregnancy 
toxaemias.' « ■ 

. The Nj ai u r e.Qf^ thfi.. T.Qxic Bodie^'^hnnyi, before the modern 
theory of toxtumi^ was foreshadewed, clinical observers had 
%lvrQWh oflt the ' suggestion that certain of the diseases 
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ptjcnliar to the pregviant state might, perhaps, be due to the 
undue aoouihuJation of waste producfts in the maternal • 
blood derived from the body of the and coming \ 

through tlip umbilical vessels. Tliey imagined an adjust- 
ment, under normal conditions, of the eliminatory functions 
to enable them to coj)c witli the increased output of waste 
products necessitated hy the development of the child in 
the uterus. This adjustment, might conceivably bi'cak 
down, either from excessive maternal absorption «f waste 
products rcsultiiig from fcetal disease, or from deficient . 
eli^iyation produced by functions,! or structiTral changes in 
the great maternal organs of excretion.. Recent, biological 
reseafeh has jjQt lent support to the theory of foetal intoxi- 
cation as conceived by clinicdfl ob.serverR of an earlier time. 
Further, it has been shown that toxaemia of the gravestJ^iijd 
may 6ccur in association with *VP^**' (l^ ^48), in 

which there is usually no feetus, and consequently foetal 
mctaljolism can ])lay no part. • , 

Recent work has postulated two possible sources of 
toxaemia in pregnancy, a maternal and a choriimic ot -placental. 

The inciternOfl thef)ry may bo stated as foUow's. . In health 
the waste products of the hfKly tissues are disposed of 
either hy j^ireet e.xe.i'etion through the kidneys, skin, and 
intestines, or hy ti'ansformatiou into haKunlcss suh.staiiees 
within tho*hody ; tko organ fivainly eoucerned in the latter 
jvrocess is the liver, with perhaps, .secondaiily, certain duct- 
less glands such as the s|)leon, (h<? thj^’oid, ajul ttie suprarenal 
bodies. Ip norniaj pregnancy, although an excess of wa^^_ 
products inp.y enter the materitlil hlot^ from the iitdlus and, 
Ovum, the normal channels of ex<Tetion and transformation 
suffice for their remo'wil, aljt^lofigh cvwlenecs of derangement i 
of^ho fun«tions of Ihe liver iij normal j)regnancy have bceii^ 
already adduced. In addition, indications ai-e not wanting* 
that eeiltfiin definite alt eS-ations in the general uietab*lism ; 
of the J)ody also occur during ju‘egtig.ifcy ; although thejr 
significance is not at ;^resent Pleai', tljey nitist be regaixled as* 

. important in ro8|:fect to thts delicate dialaqce of the functions’ 
of ingestion elimidlttiou. In order to mainta.in in preg-i , 
ujjacy the normal equilibriuin, R is clearly necessary that 
aU the maternal organs^ coiicerhed should nw,iutam thoir ; 
functibpal activity, a&d even pefh».p8 itjereaae it above tjw?' 
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normal level. A physiological breakdown on the ])art of im- 
portant organs like the liver or kidneys muKt necjcssaj ilj-^ entail 
serious consequences — much more serious than in* the non- 
gravid state— and ac(?\imiilation of toxic waste jiroducts of 
maternal origin in the blood will become inevitable. » The 
organs which most commonly show clinical signs of failure 
during pregnancy are t he kidneys, and this failure, as wo shall 
see, is probabh^ accompanied by certain pathological changes 
in the Kmal cortex. But the view that the kidneys are tlie 
organs primarily at fault cannot be maintained ; the clianges 
in tlicm are tlfe j-(*.siilt of profound biochemical distnrl)ariees 
of metabolism, i\]f }nimary cause of which' may finally 
prove to be different vi different morbid conditions. * 

The maternal tlieory thus'iegards ])regnancv toxieinia as 
an auto-intoxication due to a. breakdown of general meta- 
bolism one of the first result.s of this auto-inloxioation is 
that renal changes occur whicdi jirofoundJy affc<‘t urinary 
excretion, and thus aggra^^ate the toxannic (‘ondition,. 

The chorionic or placental theory goes much further than 
this, and attempts to ijuUeate the actual source of th(‘ toxic 
bodies. T^he maternal organism, according to tins view, is 
directly poisoned by certain (dements of th(‘. ovum. '^Pheso 
are not the waste products of the body of the fiejus, but are 
derived from •t.hc« fcetal membrane's. The parasitic, toxic 
nature of the portions of chorionie epithelium which under 
normal conditions are (l<daehed and enter t h(‘ maternal blood 
is h(dd to 1)0 p;rove(l^*by' Abdcrlialdeu's test. Toxicniia 
may conceivably result from a failure of the antib«Klics to 
d(3al eftectively with these .'^ncytial masses, and this may 
bo due to ’t ho presence of the latter cither in abnormal 
quantity or in altered quality^. . 

The entrance of syiieytium into tlie maternal blooch is 
♦mainly found in the early months, when tlio syncytium is 
^mos^.^ active ; in the later inonthv-it is much less Inarked. 
Sphmorl and othei\d Imve, how^ever, shown that in eclampsia 
pulmonary emboii containing smaJl- chorionic villi and 
masses of syncytium aire not ui.cbmmoiriy found. It is, 
therefore, ‘possible that this disease is aecon^ipanicd by a 
renewed fwelive penetration qf maternal vesstds by the 
syncytium, and to this exigent, in<the ease of eclgimpsia, post- 
TOortom conditl&ns Jend $itpp(3rt to the placental theory. 
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Direct intoxication by the accumulation of syncytium 
in the blood is not the only form in wliich the placental • 
theory lAay be stated.* -^t is possible that complex toxic bodies 
may bo sqprcted in the placenta arfd passed thence into 
the niatcrnal circulation . Many attempts have been made to 
separate sucli toxic bodies from the placenta, both m health 
and in disease, but no conclusive results have been obtained. 

m 

TJiero is, therefore, no actual proof that tJie placenta can 
elaborate toxins. Interesting observations bearing upon 
this point havct however, been recently made by James . 
Ypijyg. This obsc^rver claims ^o have slfown that if a 
plaoiMilal cotyledon becomes separated ffom the Uterine wall 
l)y hfemorrhage, massive necrosis of ijio separated cotyledon 
oiisufes ; the resulting products of placental aiitolysis will 
freely enter the maternal blood, and he suggests that such 
a mass of noerolie tissue may beepmo the source^ of toxic 
bodies capable of producing either eclampsia, or other forms 
of fycgiiane.y toxsemia. 'riiis^view implies that retro- 
placental or retro-ovular hicmorrhagc causing extensive 
])lacental chorionic mxnosis is the primary cause of the 
toxiemia, and therefore, without it, toxaunia wilj not occur. 
Young’s observations were confined to oases of^oc'lamjjsia, 
and can easily tested by the •systematic examination of 
eclamptic plaeeiitav • • 

While *in tJie lueaiitime lio definite conclusion can be • 
■reached, it must be said that the wei ght of evidence is > 
strongly in favour of the Iheor^^ of^ie phjeentar^ 
origin of prcgnaucy toxjcmias. In the* ease of eclaniMia 
•the evidciVe is stronger than ifi the case of any of tfie otner 
•toxaunias. - * 


- Albuminuria •and Eclampsia 

Albfvnuiui'ia occurrHtg during pregiiaiicj' may be due to 
{1) pre-^isthig rentU disease — chro|ub iiephnitui ; (2)preg- 
nancy. ^he latter fs spoken of ‘ the albim^uria of 
pregnancy,’ and* must *bb sh’arplyi distinguished from the 
former variety, wluciS Mill be considered in thb group of . 

Disorders associated '^th«Fregaancy.’ Albuminuria and 
eolj^psia njust be considered together bwause, althongh 
eclanSpsla may very exijeptionall^qpcur^ithout albuminurid', 
«.M. ■ * - . » * 
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they arc almost invariably associated. This association is 
c indeed so marked that tJio conclusion cannot be avoided tJiat 
the^y are due to one and tlu? same cau§6. It must, however, 
ahvays be borne in niiiid that the majority of cases of albu- 
minuria terminate favourably williont the supervcntioi. of 
eclampsia ; further, it cannot be said that tlie higher tlie 
degree of albumiiiuria the greater is the risk of eclampsia. 

Strictly speaking, albuminuria is but a sytnptom, and in 
the diswise which is conveniently designated ‘the albu- 
minuria of pregnaiiey " oilier clinieal feaiuree of great impor- 
tance are foiQid besides tlie^preseiice of albumen iji the urine. 
iWe must be oarefiiJ, therefore, to exclude, in addition to pre- 

jexLsfiiig renal disease, transient causes of albuniiiuiria, 

las fatigue and dyspepsia.wliich Inaygive rise to it temporarily 

ill anv circumstances. Albumen duo to these causes onlv 
1 " ^ ' 
^)ceurs in traces. ConlT-ulictory statistics have l)cen pub- 
lished as to the frerpieney with which alhinninuria js to be 
found in pregnant women, t‘he proportion varying, according 
to different observers, from 3 to 50 per cent. The liighest 
rate of frequency occurs in parturicjit woituti, and tlu^ri'- is 
no doubt that in a large majority of })rimi))ara‘, and in ab 
smaller proportion of inultipane, traces of albumen oeciur ini 
the urine during norjnal labour, and disappear at once whenJ 
labour is over. ' This condition docs not (concern us at present 
but will be refeiTcd to again later on. Ex-cliiding parturitiem , 
the rate of frequency of albuminuria in i)rognant women 
probably docs not excA^d 3' to 5 per cent., and from this 
must still be deducted eases of pre-existing renal disease 
anScasdi^of transient functioi*.al albuminuria, Jt will tliere- 
fore bo.scen that the disease we arc considering is fairly 
uncommon. 

Clinical Features.-*-The albuminuria of })regnancy -is 
practically confined to the lattej^j^jjf of the period of gesta- 
tion, «ind seldom manif ^'sts itself eaiftier than the sixtJ'i montli 
(t'^entj-sixth week)* although cases of eclampsia at the fifth 
month have been •recorded. It is mitch more frequent in 
primipr^^vidaB than^in naultipara*.* ‘Cases ^/differ greatly in 
^ severity : ih some the only symptom a moderate amount of 
albumen in 4he urine, which discyppears under treatment ; o^, 
even when persisting, it may be unaccompanied by other 
^mjjtoms, anti ma^ not^idterrupt the development 6f the 
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ovum or the course of the pregnancy. Every case, however, 
requires careful management, for the risk of otlier and mor» , 
serious* symptoms i^upervening is always present. Thus 
albuminuria is frcqut‘»>^tly accompiftiicd by other uri nary 
chang es, and by aiuen fia ahd aqasare a ; frequently it leads to 
dcath-oi tht! foetus vi .niero and the oecujTence of jwgmature 
laLb.Qur ; more rarely it leads to t!ie occurrencie of ]-ptinitiR, 
or terniinates in convulsions (eclampsia). These conditions 
must now be (!onsidei‘<'d in more dtdail. • 

Urinary (Jhgnges. Tn the liarlier Stages of the aifeciiAu 
th(‘ urine is abundant, pale, of Idw .spoc-ific ^avity, and con- 
tains a diminished proportion of total sqjids. The amou nt afj 

iilbRuieii present is a rough indicatign of the severity of th(^, 

(.‘iisc*. 1'Jioro may })o l)wt if trace ; usually, howev'^er, the 
amoimt is coiisiderahle to J per (;erit.. Ksbach), and in the 
Avorst cascjs of all — viz., those whiclj terminate in (^(;lampsia — 
the urine, \vh(‘ii tested during the eclamptic seizures, usually 
solidifies on boiling. The amp.\f!it of ^iUuuneu hs.UQt in itmli 
ve lun.liie, index of tkniicibilily ip cclqptp^ia, for many cases 
vvitli a heavy albumen outjnit terminate without convulsions. 
It has been observed that a large* })roportion of j^ho albumen 
■ but we do not know the signififianoe of this 
point, and, owing to ti'chuioal (.Vittieulties in e&timation the 
exa(‘t proportion of globulin to all)umen has not b(*ou worked • 
out in a Series of ^asos. Of more importance is the occur- • 
. rcnc(' of casts which can usnally be found ; tliey are hyalim * 
and and often show’ ftittjf^degcrierafton. Red and 

white blood-corijuscles avo also oe(*asiona]ly found. Tlwa 
..total anumiiit of urea excrefeeWs fairly normal, but ^ dimTuu-I 
.,jr tion usually occurs in eoniicctioii wdth ei*lajrg[)sia, ajtid a.falll 
ill thc5 oiit})ut of urya is inpBitaut i^remoiiitoiy sign of ’ 
tijis complication, Whhn anasarca marked, the amount 
oi urine e.xcretod becomes scanty, wdiile in eclampsia the 
socrotiojji is very •scaiit.y, and ifTayjcven be siipprcs«f«d. 

AufjQjniaand Altasarqii . — ^Tfiese two ^onditigns are usm^/lly 
liasocmM, and it i« rare t«i find one iftarked witliont the 
other being almtist oqnaily so. Xlio p^^Hor of the face and 
mucous membranes ftirmS one of the most striking features, 
of these cases, and gives jise at once to thotsuspicion of 
albuminuria. The a^asar 4 |a liffecj^s chiefly lower ex^mi-1; 
ties, •the vulva, and the abdomhi^l wall ; it -is said to ocotirl 

8 — 2 
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also in the face and upper extremities, but with such a 
t distribution the greatest care should bo taken to exclude 
chronic Bright’s disease. Clinical expfcrience shows, how- 
ever^ that .Vfrffes , yh^ch; 9 xtensive Vndema oaciirs rarely 
. develop eclampsia . The prc-cclamptic state is, however, 
W)metimes attended with pulliness of ilie eyelids. The 
oedema of th^, lower exti’emities may be extreme, and some- 
times the labia majora l)ec‘ome greatly enlarged, so as to 
interfei'e with the dilatation of the vulva during labour. It 
os v.iv'l that anasarca may occur to a marketV degree without 
albuminuria, or'that it juay a^jpear first, but this is uiuisiial. 

JJeath of the Fouius, and Premature Lahoiir.r-~A heavy 
foita l mortality , probably over nO per cen t., altetuls’ the 
albuminuria of pregnanc.y. Ii is- large lL-mdcliendent.. of 
tgdojnpua. The feetus penshes in nfero, and the ovum is 
then thrown olf, either (at once or within a few weeks ; 
amelioration of Ihe gcjicral symptoms sometime.s follows the 
<leatli of the foetus^ even when it is retained foj’ some .time 
in the uterus. Often, liowovcr, a living pr cunatiue child is 
born, but it is usually undersized and feeble, and its ehance 
of surviving is but small. Placental disease is j)rcsent in a i 
considerable proportion of these cases, and aj)pears to he 
an important factor in causing the death of the feetus and 
in inducing labour prematurely. This disease consists in 

the, phicental s,Ujbst.aiice- — change 
wdiich wdll be again referred to later on (see p. 1G5). 

Eclampsia . — Wc do flot know the exact proportion of 
cnijes of albuminuria which terminate in , eclampsia ; it is 
probably smail. But cclami;»ia is by no means w,)nfined to 
cases im wliichi there has been pitivious clinical evideiu'c, of 
longer or shorter duration, of tile. existence of albuminuria. 
Eclampsia aceompan,i*d by albuminuria may t suddenly 
Supervene in pregnant women wdio have previously been in 
iappatently good healthM; or eclampsia may sometimes come 
(on. in this way with po attendant,, albuminuria. The con- 
vulsions ai:e indistinguishable ill their general characters and 
course from those Qjf uraemia, and the differential diagnosis 
. from the former may present insuperable difficulties. Some- 
times eclanqpsia^ is iishered injjy a, definite pi’c-eclamptip 
a^^e, the clinical recognition of ikhich is of grcaj importance 
p. 628). vEolampsiaai^ com monly met wi thf as a 
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coinp]k!aUmt.Qi ^^abojux, and the consideration of its clinical 
foataros and treatment will therefore bo postponed till a 
later section. k ^ 

Patholegical Anafsin^j of Eclampsia.-- -Cases of allm- 
iniAuria aie^ rarely fatal unlc/ss complicated with eclampsia ; 
the patholog 5 " of the albuminuria of preynancy has therefore 
b(‘on somewhat difficult to elucidate, but abundant evidence 
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has. now bpen accumulated to ^low that in fatal cases o'i 
eclampsia definite inoi'ftd ck|^ngos ^ceur in the livf?f and » 
kidneys,^ and a further series of changes is also'founrWiir the! 
spleen, brain and otW orgaijs. • * • 

Kidneys and tArefcra.— penal changes are found in 
515) per cent..of autopsies on cases of eclanr{),«!ia. The most* 
important changes occur in.ihe yia l corte^ anS they are of 
the ^tnre «f The whole 

is. enlarged, tlip ^yrel^en and p’ale ; the pallor 
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^ ‘,(iiinfemia) appears 1o bo due to aiTf.f.tiT]ifl.tfoe 

9J,yr t ik^J. swelljng. with granular and fa-tty 

j d^gi^jamtipn of the cpithcUal,geila of Ij^ie convoluted tubules 
is apparent on microscopical examiua^iiou (Fig. 5G). 8jTial l 
) necrosis^ are also found 

in the cortex, and 'IJhrombosis is often ])rcsent in the 
laries of the glomeruli. These changes are not universal, but 
occur in remainder of the leiial .substance being 

healthy, lu albumiunrig without eclampsia tlio degenera- 
iive'^changes occur, but jipl^ the areas of lm*monbage and 
mioroftisi this condition is often called t he? pregnancy ku^/iey. 
The.so changes are ’cransient, and, in the great ’"majority of 
cases that recov^er, they disappear ra])idly after labour, but 
it is stated tbat the condition inny <»(‘casionally pass into 
" true parenclmnatous nephritis. I'he japid disa|)|)earance 
of the renal clutnges can of course bo w atclicd by obscu vation 
of the urine (luring the puerperium. 

In a certain proportion of fatal eases of eclampsia, d.rlata- 
tiorl of one or both ureters above the level at w hich t lujy cro.ss 
the pelvic brim has been showm to oecuiP, and some writoTS 
hav(i estimrted ils frequency as one in fivti. The unfavour- 
able influence of this change upon the functional activity, 
and even the striieture. of the kidney is obvi^jis. It is 
therefore a factor of importance in the eausatiop of albu- 
minuria, but it must be regarded as a obntributory, not an 
essential, factor. It iv, m(\sl frequently found in iiriuii' 
gSiaxid?*’ may bo occasioned by the uterus itself, or by 
di/^ict, pressure of the fjetal hea/1 upoJi tli'e ureter : tV)r w’e 
know that i*: the last two to three months of pre^ianey the 
foetal head usually occup'^'sthe^ pelvic brim in primipara?. 

— (Changes in this organ ait', almost invarial)ly 
Jound in cases of ecla'mpsia ; they arc of great irfiportaiii'e 
and are regarded by sonm authojis as le.^^ions specifically 
(iharacteristic of this tliseas"'. To “the naked cye'^hflciiipr- 
rhage ty bene ath thp. capsule and ofl the cut surface are the 
most confatant feature ; ' they may be small and numerous, 
or f/hey may, by fusion, form large ar^as. ’^.Che whole organ 
" may be e nlarg ed by the extent of these hramorrhages ; 
sometimes it is s^sujiill and resembles tlio liver of acute yoUov; 
a3t.roph5^ On^^the cut siflrJiace Areas of ill-defined outline 
, may be seen, paj^r^thy/ the surrounding liver substance, 
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Avhich, when examined microscopically, appear as aroas-nf 

Microscopically •yio changes which are found are as 
'follows (g) i«ti& ~ 

iMyip.ho^iy.i?lliiw^ ap<l proceeding, in some areas, 

to t()tii1 cell destruction (!^late lit. n). ^ In the early stages 
the affected cells become cloudy and lose their affinity for 
stains ; later tho coll body becomes disintegrated and breaks 
down into debris, the nucleus being the last part to persist. 
{fj) Interstitiah haim oryhag es. either* diffused and sligiwUiHi 
ox I out, or forming gross }>a‘moAliage.s, wltlt compression or 
ilismt('gralBon oT the liver substance. iJonsiderable deposits 
of fibrin are also found. (< ; i Tly o ^bo sis of vessels, for the 
most part those of mier^'opio size, sometimes affecting 


large ones. 'I’wo kinds of thrombi have b^n observed, 
vi/,., the eotrimon fijarjapus tJiromJ)Us, and the lujux-fibriuflus ' 
or agglutinative thrombus. The presence of the latter was 
ohsfrvtid by h’lexnev and others ; their importance from the 
standpoint of causation will be referred to below, (d) pe- 
gt'neratiye, chapiges fi^y e been foimd in £j^.,Qn4uthelial 
•iiiUJg.otthe capiUa4cs, and to those changes the interstitial 
ha'inorrhag(‘s are probably due, * 

The changes just describedntsually occur diffused '^ver 
tho wliolc<orgau in greater or los.s tlcgrec.* Til addition blocks J 
of tissue* of eonsiiierablo siA may be affected, the so-ealledV 
‘massive neci’osis.' This probably arises from blocking ofi*” 
a vessel of considerable size bjr- thJrombosiis. which suddenly 
cuts off thelilbod supply from the area served by it. 

Fatal^ cases of eolampsicv oeca'sionally occur ^n vmich 
little if any morbid changes can bo ?ound inatlic liver. • 

* Sphen. — The spleen *fci •wf^^ged, co ngcs tc^d. and fre- 

onimtlv rf>r8.sents Jia>mo\Thage -s. situated sometimes beneath 
The capsule, sometimes in the connectiite-tissue trabecuL'e hi 
the otgan. He^euerai^lve chiv^ges»are not niarked.itks tho 
spleen contains no epitheliui^, but i»eks of necrosis may be 
found. ’ • • , * . . 

— Moebid appearances iwe foynd in 90 per cent, of 
cases ; thej^ consisff of "gmall hag moi^hajpa^-a&d acatteie ty 
^ areas of gperoaia : in th^ neighbourhood of«tho areas of 
necrosis oat plllarv thsomhosi s sisdilar to in t^e liver is 
found. Occasionally a large cdr^oal gr ventricular hsetmer* 
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rhago is found ; five oases of this kind have been collected by 
Pairbain and Carver. ^ 

Heart — Scattered areas of cloiicjy degeneration and 
necrosis also occur in tli(^ heart muscle^- 

Among the rarer cihangca found in eclampsia may be 
mentioned necrosis in the pancreas and certain of the 
endocrinous glands, and embolic infarction of tlie lungs ; 
the infarcts may contain villi, syncytial masses, and musses 
of necTo<’ic lissiu' from the liver. As illustrating the 
fgjaiipral tendency to fia'inorrhago in eolanipsia it may be 
mentioned thaf gross ha-nSorrliages are sometimes bjiind 
apart from the viscera, e.g. in the connective thsue of tlie 
abdomen. 

Feefu -^. — It is a signiticanf * fact that convulsions may 

occur ill the child born of an eclamptic moUier ; iisiuilly. 

however, d is born dead.f, In the liver . cJjanges resemliling 
those in the maternal liver have been nud. with, and some 
observers state that they can always be found. 
changes also occur, but it is (lilBcult to distinguish tliem from 
similar changes, not uncommonly found, in ftxduses which 
die from other causes. 


Etiology. “—(a) Of the Albuminuria of Pregnancy.- The 
changes mot with can all lie best explained on the assump- 
tion that a tpxa,muc^ouditlon precedes thimi. M'he immediate 
i cause of the appearance of alUumen in Jhe urine is to be 
found in the dogen(*.rat ivo changes in the renal cortex. 

'i hr the j}IoQ<i.tiirculaUn£,.iJl^9y^. 

f is* probably 11 k* lirsb^ c1iaiig<.*. The clcgfcjierative 

• changeHvin theerenal epithelium which follow, lea<l to albu- 
minuria and the formal ca^ts, and thue the morbid 
condition of the materj^ial blooc^beebmcs aggravulad by the 
deficient functional activity induced in the kidneys. .,^ila- 
- whcn*prcsent.*taay be a contributory 
faclKjr in theif caussiti^n, buf thQ.,» 9 tatc of thy blood is 
^obabTy ef^aentTal factor in •all castes. General antemia 
and anasarca may /ilso ibe explaitied by vthc toxic con- 
- edition of the blood ; and the* safhe explanation will 


obviously a«cotmt for the deai^ih of tfic hetus in ufero, 
through direct intoxication 4)r throgigh the changes induced in 


the placenta. lWhexi.gcla«vptfia supervenes-, during, th&course 
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)f albumijmria, is probable that the morbid condition of the 
jlood steadily inWeases, gradually inducing changes in the* 
iver, and when the tdxsernia roaches a certain height convul- 
sions suddenly come Oj^i . In this way the clinical phenomena 
of !dbuminuria and of eclampsia may l>e alike referred to a, 
toxic cfmdilion of the blood, which may jjield to appropriate 
treatment, or which may progressively iner^ase until it 
attains a degree of severity incompatible with life. 

(6) Of Eclampsict. — Although albuminuria and eclampsia 
are so closely related in sequence to one another th-i;, • 
are not absolutely interdopendenf. Instances of ealam{)sia 
occur in wlwcli tnere was no recogniaabk; preliminary stage 
of aSbuminuria ; the disease supervenes without serious 
w'aniing in a pregnant Avorafin apparently in good liealth. 
In these oa.<5CS eclampsia and alhuminuria appear simul- 
taneously. In other and rarer instances eclampsia.may run 
its course to a fatal ending without albumen being found in 
the urine at all, and without the\;ha.rac((*ri.stic renal cha.nge.s 
being developed. 'Fhe licpatic (iliangcs arc however, well 
marked in such cases, and in them the stress of the poisoning 
appears to fall upon the livei-. It is, therefore, probable, 
that the toxic ^ concerned are coiuplex ; that some 

fiCt.t'spooially on tho.hjdiiQys, aliiers on. the. .liver, and that 
thc^ are pr(‘sent in variable proportions’. Il may m time 
provt*. ])os^ible to diijt.ingui.sh fv\'o eorresponding clinical types 
. of eclampsia, the rmal and the hepatic ; in the meantime, 
however, our knowledge. <tf the* correlatiou of clinical types 
with post-niortent changes is not suflicient to warrant t^s. 

• At tin ,pre.seiit time we* (aftinot *gp further thaif to say 

• that eclampsia is jiue to cmnohx toxvcmia . the constituent 
factors of which are still to be? -M'orked out. 

An interesting «malogy h^s bcen’pointed out by Leith 
Murray, between the pathological changes found in eclanipsi!^ 
and thoi^ duo to deatli tfbm ^ ajlve^poisoning. Cobra vftiom 
contaim five toxic principles, which ^an be tvaced .the 
effects which they pibduce, tiz., ( 1 1 Ijl j irQ&tbQ tio : (^) ligano-f 
ISiic ; (3) h»»»agglHti»aitiVe ; (4) J. 

teStf- Leitlj Murray Suggests that similar effects can all bel 
traced in cases of eclampsiji ; (1) hhrinous tlflrombosis is 
widespread ip the liveri{ (2jkdestriiction of blood cells ocoxhrs j 
(3) non-fibrinous thrombi are * ,(4) degeneration .or 
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jcapillary endothelium is common ; (5) ^convulsions and 

•* coma may be due to direct action of a toxic body upon the 
higher nerve centres. 

This analogy cannot tail to lend ijupport. to the li><xa*mic 
tlieory of the causation of this disease. 

Reasons been advanced on a previous page for 

believing the chorion is the ultimate source of all 

pregnan<^ toxaemias. EelampHia is a disease wliicli is 
jjnkuQV^i before the formation of the placenta, witli th(^ 
*?«?cj:)tion that a few cases have been jccjordc'd in coinioction 
with vesicular iuqIc. Kully developed chorionic villi are » 
accordingly the source to which we must look f«r th(^ t oxins ! 
of eclampsia. Up to the present time attempts to isolate from 
the placenta of eclampsia ti>xit^ bodies capable (d' ref)roducing 
the symptoms in animals ]iav(‘ not lH*en ooiivincing. owing 
to the gijcat technical difficulties involved in the preparation 
of the material. Until this has Ixhui done, actual [)n)of of 
the placental sniireo of the toxina is lacking. This cannot 
be held however, to discredit the theory, which is supported 
by much indirect evidence and which rcasonal)lv explains 
the main features of the diseases 

One serious objection to the theory of placental tf>xicmia 
must, how’ever, be mentioned, viz., tljat in a (considerable 
pi*oiK)rtmu of' castes eclamjxsia begins after labour, during 
' the lirst few days— first to bhirtli- of jlln' puerpcriuin (s(‘c 

р. 527). Now clinical observations have shown that rapid 

improvement in the condition of the kidneys usually follows 
delivery in cases of albuminuria, and it is bclUwed that the 
toxic cbndition of the blooA aXso speedily dimyiisiics. In 
the cafjes under consideration we must assume eontinuauce 
or exacerbation of th(‘. t(>5!^rf^ia* after labour. 'Fliis pnisents 
great difficulties, it is [he opposite of wkit usually 

^)ccars ; but it may be said that lliese cases^ are almost 

с. quMly difficult to explain upon aif^’ other theory ojL'e^'h'-ttip - 

siai tijjit has* ever beeji advanced. « Clinically they are often 
severe, aynd even fatal, ijaid sho^ the post-mortem (jharaciters 
already described., • “ • 

When U is recollected that tlic tfexaunia of eclampsia is 
a complex (Soiiditioii, the difficujty offered by puerperal cases 
is diminished^ The wideepread^eg<merative changes wdiichi 
^h^ve been desfsribec] in tholcidneys, liver, spleen, endocrinous! 
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glands. i)anoreasj etc., rnnst inevitably lead to such formid-; 
able changes in metabolism as to rmintain a condition of • 
loxccmia, even after "the source of the toxic bodies which 
induced these cliangcS|has^been eliminated. The failure of 
the eliminatory functions further aggravates the general con- 
(iitions. ("linical evidence clearly shows tjiat alimentary 
canal iy grt>at channel probably, a vicarious pne, for the 
elimination of the eclamptic toxins. Gastric and intestinal* 
lavage influences favourably the course of the diseftsc, and 
IVeedy has further shown that the witJihoIding of ^all 
stoiTVich food, e\c(‘pt water, also exerts a favourable influ- 
ence. Dimfnution of the excretion of urfue, and the appear- 
ance of diac otic acid and ^ oxy-bulyric acid in the blood 
are not the direct result 'of fhe toxins, but arc due to the 
striK^tural organics changes induced l)j' them. Certain of 
the symptoms of eclampsia, such^as liigh blood •pressure, 
may })c diu5 to excitation of Iho adrenals oi' pi t u itar y, 
others sucli as the ra})id pulse, hiay be due to excitation of 
th(^ thyroid or parathyroids. 

It is, therefore, obvious that when the eclampti«^ toxins 
have iH'giin their work their eflVets will soon J:)e supple- 
mented by other toxins derivisl from pej’verted action of 
visccu'aof great importance; or fr^m extensive areas of tissue 
wJiich have uiuhugoiie necrosis. The widespread changes 
thus induced may*lead to acute toxaunia, even after the 
absorption of further <piantities of ^le primary poison has 
been renderec^ imjmssible by the repioval^of the placenta. 

If it is admitted that the weight^of evidence is in favj^ir 
•of tlie pliJcenta as the source^ of thg eclain])tic to5:ins, w'O 
still do not know how their production is brought^ about. 
The suggestion of doling liWi^ been already mentioned, 
viz., that ., they otq the products ’of autolysis resulting 
from mas?yve necrosis induced bv sudden arrest of th6 
»matcrn«rf blood supply^lo a largo area of placental Ifsane. 
This again may be associated with ijstro-placcntal ^mor- 
rhage causing separation froln the \jterino wall. or,extonsivc 
thrombosis of the sub^lacontal* sinuecs. On the other 
hand, the to.vajinia may conceivably be induced by the. 
ijaasago of syncytial piassos in abnormal ^uanElty.,into .the ‘ 
Q}Atewal blood. In *wheiit manner this ooidd be brought 
about wo do not know. 
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Only brief montiou can be made of the^ older theories of 
the causation of eclanipsia. which have been advanced. 

The. UrcBmic Theory. — ^^Uhis was* one of the earliest 
scientific attempts to explain eclampsia. In . its clinical* 
features eclampsia closely reseiulbJes uramia ; but chTonic| 
renal disease whif*h is the usual precursor of uraemia, is| 
quite uncommon in cases of eclampsia, and the j)ost -mortem j 
changes are quite differont. 

The ‘ Pressure Theories . — The occasional oc*currt‘nce of 
" tUltttation of the ureter in eclampsia has been a I ready referred 
to. When this association was first observed, it was regarded 
as fit possible explanation of the disease, the eonvUlsiona being 
regarded as induced byacute dilatation of the ureter and renal 
pelvis. This theory is dTsproved' by the fact that ureteral 
pressure is only an oeeasional accompanimcuit of the disease. 
The right ureter is the one usually affected, and direct com- 
pref«sion of this duet against the pelvic brim by tlie gravid 
uterus or by the fcelal headl is the probable exj)lanation of it. 

Compression of the renal veins by the uterus in the last 
tw'o months of pregnancy has also been suggested as a cause, 
but there is no evidence whatever in favour of it. 

Bacterial infection has also been suggest(id, but no 
isolation of an organism lias ever been made. In t his ooii- 
iiection, however, it may be noted that there is a certain 
amount of evidence that eclampsia may assume an epidemic 
form ; certainly its oc^irrenee in a scries of eases, followed 
by long intervals^ of freedom, lias been obseryt‘d in several 
nn^temity hospitals. 

Tre&ment of the ^IbumiAuria of Pregnancy.-* -The early 
recognition ofrthe occurrence of albuTniiiuria in pregnancy 
is of great importance IkJSJWo the mother and the fmtus. 
VRegular exarnination.bf tlie urine every mouth during tjie 
Matter half of pregnancy in the case of a p:^iniigrayida, 
iwhettior hcaltliy or not^ugh^to be h>garded as indispensable 
jiiiron^cr to <irbtain earliest indication of renal^ trouble, 
‘The presence of afbumeA is a ftfiTOWfe. 

Eurthef Tnve.stifeation must then 
, be made in order to decide whether tfio conditi/m is a toxic 


albuminuri^ or not. The impart^9e of treating albumin- 
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insisted nx)on in all cases, whether the patient is obviously 
ill or not. During the course of the treatment daily estima-, 
tions of fhe total urindry secretion and of the output of urea| 
ought also to bo made, for a»^,.ia.theex9^^c^,.Qf,,^^ 

Tile treatment consists in the main jn promoting free 
action of the various organs of excretion, and regulatuig diet 
jso as tf> diininisli as far as possible the work thrown upon the 
i digestive organs, especially' the liver. should* be the 

stajih' article of diet, and the patient should take from 3_te 4 
Xiint.s daily, but excejit in the wol-st cases fisfi and cliickcn 
m ay ?)e a( Idwl . I'he diet should be tosLispttt- salt'.' Alcohol , 
incatf and rich food mnsl-. of course, bo forbidden, and the 
skin should b(' kept acting freely by d ai ly sponging. In a 
severe case the ))aticnt .should be confined to bed , and the 
eliminative treatment described on p. .533 carried out either 
partially or, if neccssarJ^ in its entirety. The effect of 
treatment caji easily be watched •liy .systematic examination 
of t-lie urine, and in a favourable case the amount of albumen 
will diminish and the casts disapiiear, while the amount of 
m’ea remains satisfactory ; but it will be remembered that 
upon milk diet the excretion of urea is naturally below 
normal. The anasarca will usually diminish greatly if the 
patient is kept in bed. Sometimes a largo labial swelling 
due to oedema is foriued, whie^ causes considerable distress ; 
■this may be relieved bj' puncture with a Southey's tube' 
■, under careful antiseptic prccaiitions. If the eoimjc of the 
I disease cannot ba controlled in this way the prognosis ^s 
I grave ; tin* foetus will jirob^lJ die tt^ utero ; or prAnature 
I’labour may come on, with the sacrifice of the life of the 
1 child ; or possibly the dreadc',.5‘'cbmplication of eclampsia 
I mg.y supeavene. . , •, 

! In all serio us eases an ophthalm oscopie examination of tlie' 

[ fundus §Uould be made. * Jf retinal hiemorrhage or exuifates 
I are foupd the condition w too grave fcy,‘ palliative trea^uent 
«and pres^anev must’be terfliinatecL A liisrh percentage of 
$.lbumen, persistmg m spilto of treatment's of almost equally 
;; grave significance. * * 

; , The induption of .prematpre labour in ca^s frliiicb.i'esist 
;mpdicai treatment 'is perfeeiiy just-jfiable and should notf be 
l^delaybd. It offers an escape frbw^thc; risks of eclamp^a,” 
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and, the chances of the foetus being already seriously 
jeopardised, the (question can be weighed alniost solely with 
reference to the interests of the mother. The treatment of 
eclampsia will be eoiisidert^d in connection with the com- 
plications of labour (p. 530). 


Hyperemesis Gravidarum : Toxaemic Vomiting 

The '^common occurrence of nausea and vomiting as a 
symptom of normal j)regnancy, present usually fi’om tlu^ 
second to the fourth or filth month, has been nu'iitioned on 
a previous page (p^ S5). As a syrn])tom it var’ics greatly in 
severity, but docs not affect the patient's health and has no 
unfavourable infliieiiee u])()n tne ovum. The disease known 

as hyperem(‘sis gravidarum is met with at the same period 
(){ gestation and all gradations between ordinary morning 
sickness and the worst form of this disease may be mot with. 
Great divergence of opinion has been expressed upon its 
causation, and it lias gradually become evident that a number 
of different conditions hav(‘ been ineluded and described 
under the same name. Throe groups of cases, tlie causation 
of w'hich is essentially dift’erent, may be distinguished, viz., 
associated vomiting, hy^Jerical vomiting, and toxamiic 
vomiting. 

Associated Vomiting. — ^Siicii conditions as gastric ..uliier, 
gastric cancer, alcohojic ga-stritis, cirrhosis of the liver, and 
^ijr^bral cUseasc-r-concii lions whi<jli arc all characterised by 
v/jmiting~-when occurring in associatioi\ witli pregnancy, 
may give rise to intractable vomiting. These _cases mus+ 
therefore be cixcluded by careful clinic^al examination before 
the case can be corisidered^A-an example of vomiting due to 
pregnancy. Occasionally c^rpmc hiteafiual pbst^^ in 

^pregnancy has been overlooked on account of the obtrusive 
chai^acter of the vomiting, and the case treated f).s one of 
toyaejnic vomiting, \^th disastrous results. 

Hysterical Vomitingj — Severe and persistent nausea and 
retching are not infrequently met with in pregnant women of 
neurotic temperament ; .^esh or other aigp of 

i|lppsa accompanies it, and alj;hough troublesome the con- 
dition is of small clinical importance. But soqietimes very 
^Iseyere voAiting frqpi listeria occurs in pregnancy. 'As a 
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rule, hy,sterical vomiting does not lead to loss of flesh, buti 
wasting is often associated with severe forms of neurasthenia;! 
and in pijpgnant womon an alarming combination of the twc| * 
symptoms of vomiting and loss of Boshes sometimes met witlf 
froit^ hystcila. The urine, Although diminished in qiuintity, 
from vomiting or from diminished intake of fluid, «%mains 
•otherwise healthy. This point is of great importance in 
i diagnosis. Other manifest aiions of hysteria are cyft-en present 
j' in s»K;h cases, and even in ti>eir absence tlie true nature of the 
icasc may be demonstrated by its being curable’ by ^tj.ong 
^mental impressions, by hypnotic suggestion, v by isolation. 

; It is tvell known that in women of neurotic temperament the 
|ten(l*ncy to liystcrical manifestations is’greatly aggravated 
i by prcgiia ticy . N umcrous ca^s have been recorded in "which 
[ hyperemesis gravidarum has been ciuvd by the treatment of 
t such local eouditioiis as backward displaeemeut of the gravid 
' uterus, liioeralinn and ei'osion of the cervix, &.e. Now these 
local conditions cannot be acceyted as the cause of hyper- 
emesife, f(U’ I lu'y frequently occur in pregnant women without 
leading to this symptom, atul hyperenu'sis frequently occurs 
when they arc absent. To say that the vomiting is ‘ reflexly ’ 
excited by sucli pelvic lesions is an assumption f(»r which no 
waiTant exists. The cures recor<li?d in such circunistances 
can only he attributed to ‘„t*uggestion the mental ciiect 

produeedfipon aneui'otie patient hy the treatment adopted. 

Toxaemic Vomiting. — To this cla.ss only a small propor- 
tion of tlie eases of excessive VQpaitirig belong ^Although this 
class is smalKt is, however, very iinportarit for the cases are 
^all .severe and intractable,* a^d a considerable pejeentige 
, ends latalTy. There are rlcfinite reasons for regarding these 
cases as toxjemic which may be stated as follows : — * 

(1) 1 fatal cases changes occur ip the lixpr and Icij^eys 
df the same iiature'as those f6und in etlanipsia (Plate fll76). 

(2) .T Inf ammonia efficient* is increased. * 

(3) fn the later stages there may partial anuria, the 

urine Containing albumen b^ood, casts, iipetonS and tfcaCcrtic; 
acid, i.e,, a condition of is*present. • 

(^) Cycfixia, rapid^ujse and conyjjlsibns arc o{teii present, 
as in eclanifjsia. ; 

(5) Ihe condition is pufable by terminating psegnaoiQy, 
except in tfie most advanced stages. * 
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It is ^p robable that t^q toxairnia is of tho same nature 
'■ aa that^ g/ ^pqiftJBxpsiaj- althoiigli there are many points of 

* resemblance between them. Toxa'mio vomiting gccurs in 

the qq,rly qi; pvognaiiev. while celampsia is never mbt 

with before the fifth montli. Tho * elinieal ferfture v;hich 
characterises the one is , vomiting, tlic other convulsions. 
;Signs of renal invalvorncnt occur early in the one, late in the 

^bthcT. And again, according .to most observt'rs the hcnati c 
changes^ .although consisting in both cases mainly of liicmor- 
fjrhage and necrosis, iliBiiarUc 

’ Iqb 'uk in.pernvjious vouiiU'ug, in the periphery of the lobule 
~ i n eejam psia- The points of r&sembhincf jiis^fy the' view 
that both are chorionic toxmmias; the ])oint,s of dilh^rencamay 
bo due to the fact that perniCKUis vomiting occurs before and 
eclampsia after tho full development of llu*. placenta. Tho 
placental chorion may perhaps produce toxins of a somewhat 
different'kind from those produced by the early chorionic 
•membrane. , 

Clinical Features of Toxccinic Vomiting - -In the early 
stages of the disease there is little or nothing to indicate the 
serious nature of the condition. The normal moriving sick- 
ness of pregnancy may be unusually severe, and instead of 
abating it becomes more and more {msistcut. It is, as a 
rule, not until severe vomiting has been in progress for some 
time that any definite ill-effects ai)pear. Then vomiting 

* begins, to occur independently of food being taken into the 
stomach, andiin addition mierything sM'aUowed is rejected, 
but the vomit cohsists mily of food and bile-stained fluid. 
Tkip tongue remains clean, an^ the generarcondition is good.^ 
Xhfi Bfixt clw-nges to appear are lagSJitoigljtMd.lllij6k . 
cjjf iibq ppltjift r^t e ; the latter forms one of the most useful 

( indices of the severity of the ctise, and a pulse rate persistently 
over 100 is always to* be regained as of 'grave significandb. 

tongue now becomes, f^red. ^nd sometime^ 
appears ; .twitchijigs are also 

soffitbtienes mbt with. * &yet;e..i^Ugft9tr.i9 pain is ofteh com- 
plained and the volhlted mat^e/s may contain blood. 

io»y occui*spontaneously, and tapid disappearance . 
of tfie symi^toms follows the' evacuation of the uterus in 
th^, earlier stages of disease! ' 

.^lii^gnaooy oon^ues the dtseaw passes into 
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phase, characterised by a degree of anuria, the 
containing albunien, and the oth er b odies just mentioned; * 
slig h^ i c tg rus is often "met with ; the temperature often rises 
i to 100^ or ^ oyer, although almost as frequently it will bi 
’ subnormal ; the pulse rate* rises to 120. or higher, and a train 
of nervous symptoms develops which %re of the gravest 
prognostic significance, viz. jc gg tlcssness^ loss of memory ^Jpw 
delirium., and convulsigndL.px coma. If at this stage abbg^ont 
should occur little or i^Q^benefit ensues from the ev&ouation | 
of the uterus, and a fatal result is almost inevitable. ^ Thej 
mortality of toxsemic vomiting is probably 60lbo 60 per cent. \ 
D^agtiosic. — erases of associated vowitiTig can ^ be recog- 
nised^ only by careful clinica^ examination, and By bearing 
ill mind the possibility of such a cause in every case of 
vomiting of pregnancy. (.!ases of the hysterical type are 
very difficult to distinguish from toxsemic (lases in tiie initial 
stages ; in both the only symptom niay be intractable 
vomiting with a clean tongue ariH a normal pulse ra^te ; but 
as a rule the hysterical cases are characterised more by 
nausea and severe ndching than by the ejection of the actual 
stomach contents. Nevertheless oases of hysterical vomit- 
ing may occur in wliicli wasting comes on from actual 
starvation. In such cases other signs of the neurotic 
temperament must be sought for, and in some cases the 
common ‘^stigmata# of hyslt^ria, such as anaesthesia of the 
•fauces, and points of spinal iendernejjs, may be^found. The 
urine is normal, except that the ammonia nitrogen may be 
abnormally high. • The favourable effect of isolation ajjd 
trained nm^iiig often confirms the dii^posis. * 

• The points specially to be relied upon as indications of 
toxcemic vomiting are fl) t he presence of aget pne a nd ^diacetic 
acid*.^lbl*»ipn and>J[ppcl.iu thi3 iirine ; *J[2) 

^ (?) «J>«-rked lo ss flpsh ; .^(4). 

^ dou)jt, it 

jis better to regard the case as one of tpxfiemic wmiting and 
/treat it as such. It will be ftoticed.that In the latpr stagbs 
certain points of w-semM^Ifnce to echunpsiia are met with in. 
the* conditioi\ of the uAne and the appearance of coma and 
convulsions. These pomts viust be c’onsid^red'in gelation 
to the post-dnortem ^peprancesf^ which closely resemble 
' those Df eclampsia. * * 
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Treatment. — Before troatmont is begun the greatest care 
should be exercised in excluding any orcanie disease to which 
the vomiting may be ^ue, and in establishing the diagnosis 
of pregnancy. Time may be mjuired to distinguish the 
hysterical type from the true toxremic vomiting ; when* the 
hysterical factor iii obvious the patient should be isolated 
from her friends and jdaced in charge of an experienced 
nurse. Ca} f|L»fi.Q£ moderate se verity shoidd at iii-st be Ireaied 
by confifiemcnt to bed and careful feeding ; small quantities 
— 2 tp 3 ounces^— of nnik or soincpoptonised food being given 
every two., hours. If this is not retaiucfj, albumen water 
alone .should be §iven for twenty-four houfs, in small 
quantities at regular intervals, and r ecta l j^limentation 
employed in addition. It n\ay be'iu'fie.ssary to stop all Iluids , 
by the mouth and use rectal alimentation alone for four oi- \ 
five daj's* Drugs are of "little benefit, l)ut the following may 
be given a trial : bluiftiiii .doses of ..tincture, of iqdXoe w.ell 
diluted every hpuj:. bismuth with hydrocyanic add, cocaine, 
and pxalate of cerium. In hysterical ca.ses a quarter of a 
.grain of,.ni 9 J 5 )liia may be given hyporlennically, followed a 
quarter of^an hour later by a (plant ity of fluid food, such as 
egg and milk. '^I'he foo<l will probably be retained and 
digested during the sleep* which follows. ( )(icasionally a 
hysterical case can be completely arrested in ^this Avay. 
Washing gut the stomach wiit sometinK^s cure this form of 
vomiting alsg. 8inap^ms applied to the t'pigastrium, and 
ice-bags to the spine, ha-ve Seen found useful^ 

% Toxemic ca8e.a, pr pases asi^umed to bo such, should in 
addition b^ treated by the ‘*eliminative method’ described 
on p. 7533. Venesection is iisuayy unsuitable on account of 
the exhaustion produced bjTprolongttl starvation, but the 
other methods are 4111 useful when applied with care. 
When marked signs of a^dosis are present, tljo indic|ition 
is. t8 administer I^rg(? dosq^ of *9li g-lkaline “together 
viii.i}h«a readtly as.^imiilable carbohydrate substance, .such, as 
gillSSlfiE- • Bicarbona ^i-f yf soda, should te given in aixty - y rain 
doses, per tectum ii needhsary, an^ ife^eatell every four ho.urs ‘ 
. until the reaction of the urine becomes defii%itely alkaline. 
C^luoQsacan be administered imthe tjame manner in doses cp 

Til® consists, in the imluelfon of 
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abortion. The •evacuation of the uterus docs not always 
arrest the vomiting- in the most advanced stages of the* 
disease* it has little effect. Indijetion of abortion, if 
undertakeu in time, ^should prove to be a safe and easy 
mcJliis of arresting the disease, but the statistics of induced 
abortion are extremely unfavourable. Xhis is probably due 
in the main to the fact that tlie condition of the patient has 
become desperate from delay before ifiduction is resorted to. 
Lepage was able, to report h(> per cent, of recovftics in a 
series of thirty -two recent cases in which^ induction ’W'as 

prao^tisoci; but vy^ii tliir:) high mortality comparepi favourably 

with results y)i5blished by previous oRservers. liijjlviclian 
shoifld be advised before tlje febrile stage is readied. If 
^vomiting persists in spitC of clinunativc and dietetic treat- 
ment, and is accompanied by a pulse rate of 100 or over, or 
by marked (‘mac^iaiion, and the pit^sciico of albumen in the 
urine, the pal iejit's life is in great danger ; tlu^re need be 
no hesitation at this stage in ad^^ising that pregnancy should 
be luuled, without waiting for the apy)t?aranee of symi)toms 
|)f greater gravity. 

The methods by which abortion may be indyced will be 
considered in a later section. 


Wc liavc next to consider cjjrtain niyior disorders 
associated with pregnancy which ijiay be included among 
the toxtemias, attliough their dependence upon tox(cmi{3^is, 
•in the prciieiit state of our IcnOwIcdgy, a matter^ of ^assump- 
tion ; they may eventuallyjbo shown to be indifiationsnf some 
other condition. P^jalism or Sialorrhtaa is sometimes ex- 
tremely trouble some in the eirtrly moifljis during the period at 
which uior^iiiig sickness appears^; sometimes it is associated 
with se\^re vomiting, ^^sually it is^iot of great ciiniclU im- 
portappo, but in rare cases it is assoeia^'Od with mpid wasting, 
and grave deterioration of^the general health. 3orissard 
has recorded a eftse in >vRich the patient lost 13 kilos. (28 to 
29 pounds), in a week. Pruritus limited to the external ■ 
genital organs is of frequeijt ^occurrence during pregnancy, 
and, although troublesome, \s never of grate importance. 
Sometimes, hdWever, general pruihtus nfE^cting the sk\i\ oT 

* 9—2 
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the entir^body occurs ; it uiay be asso(ji$,ted with cruptioiiH 
erythematous or eczematous type, or the skin may be 
unaflfected in appearance. General pruritus may lead to 
serious consequences from sleeplessness and exhaustion duo 
to ceaseless irritation. Herpes sometiines of a severe type 
occurs during pregnancy, and has been named herpes 
gesfMoms, It occurs on the external genitalia and tlie 
trunk, and is very intractable to trealinent. (-ases have 
been recently recorded whieli have been siiecessfiilly treateil 
by eliminative methods and it is possible that the con- 
dition is of loxaunic origin. Menial Dislurhances.- -Thvi 
liability of neurotic^ women to exacerbations i>:)f hysteria 
during pregnancy has been already referred to. Minor dis- 
turbances, sueli as sleeplessness; restlessness, and piT- 
versions of the appetite (longings), may also be met with ; 
when insjf;nily occurs it usually in single women, and is 
attributed largely to jncntal distress and ap])reheTish)ii. 

- Backward Displacement of the Gravid Uterus 
(Retroversion, Retrbflexion) 

In the maipjJty of cases this tiondition results from the 
occurrence of conc'cplion in a uteruii, which ht already re tix)- 
Y-Orlcd or retrotlexed ; more rarely a normally placed uterus 
becomes displaced during th(^ first- or., second month of 
pregnancy by_a fail, a^yiolent muscular ehort. or l)y Qy:jBir- 
of the bladder. Unless a fiistorv of such occur- 
rences as these can be obtained, there is jio means of dis- 
tinguishing between the modes of origin. , Tim dis- 

tincliori betwt-en retroversion and retrotioxion is not of 
practical iilility, and no attempt*need ,be made to consider 
them separately. / i r 

* Backward displaceincnt rarely gives rise to symptojoiis 
untilHhe the tjhjr ^Vffi iwtb ha.'J^ been passod'(tliirtcenth 

weekly and ttie syrupJ,oms which then appear are simply 
mech anic^il in tlicir origip. At this period the gravfd uterus 
is nearly globular in^shafK^, having a diameter of from to 4 
» inches (Fig! 44) — i.e., It is nearly as latge a« the pelvic cavity 
in the liyin^ subject. It therefore exe^rts pressure upon the 
peltic contents, giving 

o f The i^romineni and 
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characteristic sjtmptom is retention of urine, eithei^ absolute'^^ 
"or associated with continuous clri'b‘bhnjg,i| 

"o^tKls^sjunpIoth*^^ patient being com- 

pletely unable to passj winter ; usually the onset is gradual/ 
frequency of micturition passing on to urinary inccaitinence. " 
I’he sudden onset is always associated with great pain and 



Partially dilated cervix * ^ , 

FlU, b’i . — lletroUt'xed 0»ivid iTtonif* (three iiiid a half to four months) 
with IlisteiiHiou inid Jitii])(uro of the Vl->'hlcr; llommcueement of 
» Abortion. From ii Frozen SeAion. (Sclrtvyzer.) 

distress^ with the gradual oq^et tli^ p^atient may -bo^nite' 
unconscious of the over-distended state of the bladder ^-bich i' 
causes iio pain. There may also be recdal teneayiu a. and 
■ back^aj^d j)_6s^riqr asp&g1;s.o4.tjii^.log^, but these 

symptoms are of mjjior importance. • 

• The qianncr in whiph, reiteutiou of urine, is s5t up will be 
understood ^rom Fig. 57. “The gtfavid uterus*is shown com- 
pletely filling '‘ the pelvic brim .and cmrlty, and causing il 
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gl,compres9ion. of the iir„ethm,.flgairis,t ..the 
4)a5k of tlu^syln^ pubis. But more striking than com- 
pression is the grea t eJougation ot the vrhicii is 

almost double its noruial length. This elongation results 
from twQ factors : '(i) upward displacement of the cervix 
land stretching of tjie anterior vaginal wall, the. exlerniil os 
‘being at the level of the upper border of the symphysis ; 
(2)''up\vard displaceiiient of the lower part of the anterior 
uterine Vpall to which the base of the bladder is attached. 
These two anatomical ( haiiges cause elongation of Die entire 
urethra ; this learls to narrowing of the lumen, w'hicth in turn 
increases the resista.ice to evacuation of the bladder, and so 
induces pai'alyti(i over-distension. If the sphincter hecohjes 
yelaxed, incontinence o(^eur.s. with continuous escape of 
urine. In the figure i1 is seen that abortion, indicatt^d by 
dilatationr of tlie cervix, < has comimmeed. The jieiitoneal 
investment of the bladder is convoluted, and the organ is 
partly collapsed, rupture having occurred in the over- 
distended state. 

Clinical Conrsa and /itCrVw^As*.— liackward displacaanent 
giving rise to no symptoms may be met with accidentally in 
Die second or third month : it usually becomes spontaneously 
rg(Juced as the uterus develops. While th(‘ bladder remains • 
over-distended, spontan<»ous reposition is impossible. In ^ 
rare instances no urgent symptoms occmik at. all even at tlie 
critical period — the end of the third month — and the uterus 
continues its development iA its abnormal position, giving 
ri^.‘. to the condition known as mcciilatim of the uterus. 
This has been knowm to persist until term, and not to inter- 
fere wiDi norn?Pil delivery. More commonly ^JliprDon takes 
place if Die displacement remains uncorrocted. 

Serious results may ensue if the utcKus becomes mcar- 
'Fhe word ‘ incarceration ' is loosely cunployod, and 
has ito precise significance, but it mfey conveniently^ be used 
tod/ujote any serious mechanical ob^itacle to reposition, such 
as espt^cially Of the j2d/ variety (sed p. 39(5), 

and p erit onitic adhesions. inyolyi^ig .the uterus, which may 
c have been m existence at the time o^‘ conception, or may 
have developed during the prcgijancy. Such cases as these, 
unrelievtxl,^ may beoomo complicated by^(l) r upture 
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j ^ciii ey. AVith any of these complications prognosis is very, 
grave.. • •. 

Diagnoais. — The occurrence of mafked 4iHj:wban,'P®.Qf,.the 
fonetions of the bladder In association with tlireo qt four 
months’ amenorrhoea .should always raise the suspicion of 
backward displacement of the gravid uterus, and it must be 
remembered that troublesome frequency of micturition with 
slight incontinence may l)e the only sjanptoms to wdiich the 
over -distended bladder gives rise. Siftlden inability to pass', 
water always brings the patient*to seek imTnediate rfelief,;| 
but ^‘reciueyicy and slight incontinence,, when un'associated/ 
witlfpaiii, are often disregarded by her. and .■'•ometimes misf' 
Interpreted by her incdiual Sttendant. Careful abdominal 
and vaginal e.'iamiiiation are require*! to determine (1) the 
state of the bladder, (2) the po.sitiop of the uterus.. 

On abdominal «‘xainination a?* over-distended bladder 
rev*‘a.ls itself as ajioft, uon-tc?i*Uw, fluctuating swellin g, super- 
tieial in position, ami reaching well above the umbilicus in 
extreme eases. Its size alone will .serv*' to <listinguish it from 
the gravid uterns at. the third or fourth mouth. Any doubt 
will, of course, be dispelled by passing the Until 

the bladder has been evacuated, nothing further can be’ 
detected on abdominal oxaniinatiou. Signs of activity in 
the breasts should,be nole*l*as being presumptive of preg- f 
. nancy. 

On vaginal examination ttie conditions ^'ill be found 
whitih are shflwai,in Fig. 57. The first p*oint which attracts 
.attention's the forw-ard Inil^ii^ of the po.sterior vaginal i^ll, 

• due <o depression of the door of tbe*pouch Douglas, and 
filling u]> of the sayral hMlow by the body of the uterus, 
wliich isJcH as a ynnooth. t^sc, clasiic sw'elling. In conso- 
qiienee the direction of t he vaginal canal is altered 80 that k> 
paases’^oin below uj^Vjdslti^^a.l^tieJorwards^ instead of 
upwards and .backw'ard|i. Tlfe next pbint to, be noiieet} is 
the iaa.Ccessibility of the cervix, which t^annot be found at 
the usual level, Jjut lieakigh up behind the symphysis pubis. 
Often the posterior 11^ albne can be reached, and sometimes 
^tho cervix is entirely inaccessible to touch without employing 
ana>sthesia,for the examination.. The greater the'degroe of 
•lf<5xmn present, the easier wUI it l^p to rejach the cervix ; in« 
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simple retarovei'sion the external os may Uo well above the 
• level of the upper border of the symphysis. After evacua- 
tioivof the bladder the bimanual., examination vill show tliat 
the swelling felt through the posterior vaginal wall is the 
gravid iitorus, and examination per rectum will allow of m’uch 
n , inre oomplet e palpation. o£ .the. displaced uterus, than, the 
v.agiual examination. Confirmatory signs of pregnancy may 
be found in softening of the cervix, and purple discoloration' 
of the mucous membrane of the vulva. Finally, an attempt 
should be made to* estimate the mobility of the titerus, by 
endeavouring to lift it upwards and forward.s in the pelvic 
axis with the exainining finger. The presente of pelvic 
contraction should not ho overloohod as a can, so of incarcera- 
tion ; adhesions are very difficult to diagnose, and Hioir 
presence will not, as a rule, be su.spi'ctc'd until it. is found that 
some unexpected obstacle to replacement exists. 

Dtfferenlial Diagnottia. — There are only two copditions 
which may be said closely ‘to resemble retroversion of the 
gravid uterus — viz., pehne hce.matmele. (almost always due. to 
extra-uterine gestation), axvA a fibroid tumour in tlie posterior 
uterine WQ.ll. The former will be con.si<lered in a .subscrpient 
section (see p. 103 1. With regard to the latter, the differen- 
tial diagnosis is easy if tlic fibroid uteTu.s is not gravi<l, bul 
very difficult if pregnancy has occurred ; in the latter case 
■ the physical signs may so closely resemble those of a retro- 
verted . gravid uterus as to deceive the most experienced 
clinical observer. The folloVing symptoms usually afford 
valuable aid in distinguishing these conditions, as may best, 
be indichted in a table thus : ' 


1. Univid 


Ft bn lid in Podfi-nor « 
Wall. 


111. l•l^l’(>ld ill Post.« 
Wall 4 


yy 1 . A monor rheoa ;<.Norraal ^monorrhe^^ or slight ! 

'oninenon*hagia irregular happiorrhage j 

V 2 . Sijgjps of i)r0p.niuio3" jOccaaion ally secretion V^igns of pregnancy in 
• in' ‘iireaets fprimi-T tn l^ruasts ' Breasts (primjgraVida), 

j gravid^, ( .’ervix,f No signs of pregnancy . Vulva, and Cervix 

andVilya ^ in Cervix and Valya ^ , 

' V /l Bdtontlon of urine ^ 


The great majority of fibroidsaare hard^and finite iinlike 
uterua jp ccBasistencc, but j^m^tUnea-lthes# 
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tiunonira beoome^[p.ftcnc(j oedema, -or cyatlo, degenm'a-^ 

^pri ; and althougli multiplo fibroids cause the outline of 

the utcAis to ^ecome -irregtilar^ inJtacstitiaL.oc. 4 ttb-. ' 

mucous., growth will cause a symmemcal exUargemont hot . 

imllkc that of pregnancy. ^Softening of the aervis^is often 

delayetl when pregnancy occurs in a fibrpid utorus. These' 

facts, together with the^ndency of fibroids occupying the 

posterior utoriiu^ wall to occasion retention of luine, are the ' 

chief causc.s of the difficiiltip.s in diagnosis. The infknediate: 

treatment of 1. and ill. bciing the same, their differential 

. « • * 

diagnosis is not of great practioiil importance. 

(Ither swellings, such as a small ovtirian cyst, are not 
infrequently found ()(x*uy)yinjg the poucli of Douglas and 
displacing the cei vix for\Wirds against the symphysis pubis. 
They seldom, howeverj^ cause retention of urine, for the 
reason that they do not o()casion» tliat elongation of the| 
urethra ^to which rct(‘ntion is largely line in the case of the 
retrovericul grfivicl uterus. Thti ditferential diagnosis can 
usually be made by kx^alisiiig tlie uterus, which will be 
found to be of normal size and to lie i]i front of the swelling, ; 
and distinct- frotn it. None of the signs or symptoms of 
pregnancy will be mt't with. 

- ( -ascs of backwaril displacement sometimes 
come under observation before the functions of the bladder 
have been interfen^ witli ; sometimes tlie condition is dis- * 
•covered by accident, sometimes tly^ patient^ comes com- 
plaining of backache. At this periqd no attempt should be*, 
made to replace the uterus : the manipulations required ^ei 
painful an<l sometimes dilKcult ; abqftioii not ijifrequentlyf 
•follows them even w hen they are successful ; ahd in adtlition, 
replacement is not rcfquired. The patient should be put to. 
lak ftTid, ; symptoms, such aa 
backache always disappear, and^ in moat cases about thtf^ 
end of*Uie tiiird montJf the i^jcrus will rise spontanelfuslyV 
out; of the pouch of Douglaa into the gormal pesition.i^ She. 

Afjbej Tatsptipn of mjne has poqurred, the best method of ' i 
tjreatment is res-t in be^ with thi^ iixe nf l?hA.Qa.thii;>^^.f 

• in the majority of casds.apppjiftui^ua.’ ’ 
pf .the;^jutaru8 pccura q.f^i3|tht'^.oi; .fo^.4ifty8.i *1*1? 
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.others, however, sotne method of replacement may he 
o^equired, b;it resort should not b(5 made to these methods 
km til the expectant method lias faile.d. 

Methods of Rephicfment. — The two chief 'methods inacfe 
use of are : (1) manipulation aided by jiosture, anaesthesia, 
or prolonged rest ; (2) continuous pressure. 

(1) Mafiqytdat'io )} . — The simplest application of this 
method is to place the patient in Sims’s position (Fig. lot)) 
and, th^i . bli^dder having been evacuated, to endeavour to 
push the fundus upwards and forwards in the dij-eelion of 
the axis of the pelvic brim ; this may be doiu' with two 
fingers passed into the vagina, or with the index»tinger in the 
vagina and the middle finger in the rectum, which allovvs of 
pressure being more idTectivoly ap]died to the retroverted 
fundus. Further aid may also be oblaiiK^l by siM/ang the 
lUiterior Jip ot the os exV^rmiin with a vfilsidla and draw ing 
it downwards while the fingers push the fuiulus upwards. 
This, however, wull not siuh-aHmI unless tlu‘ patient is^ toli raiil 
of pain and will avoid straining. Wlu'ii th(‘ fundus ha^ been 
raised above the pelvic brim, the eervix should l)e pushed 
back towards the sacral hollow' and the body drawui forwards 
towiirds the pubes with the external hand. Pre(Ms(‘ly the 
same manoeuvre nuiy he f^ttcunpted with llie patient in the 
lULCe-clb.oF or the knee-eUesl (genu-pec^toral) position (Fig. 
58), which brings in the aid of gravity Jto a greater extent, 
the uterus tending to fall low'ards tli(‘ dependent abdominal, 
walls. If an tUiaBiitUiKtio is administered, so as to abolish 
completely the muscular reflexes, manipulation will often 
suceeec^ after being emplo;ved' unsuccessfully without it. 
The position,. of the patient is unimportant when under, 
anesthesia. Even when manipulatioii fails first, it may 
•succeed after a few days’ rest^^iii bed, and the use of .saline 
‘-purgatives and hot vaginal douching. 

In Sims’s position the jfatient lie.,; on her left side with the , 
leftrarm behind her, ‘and both knee.s drawn up to the abdomen, 
the right higher than the left: The knee-elbow itnd knee- 
chest posilion.s will^bc more fully described in a later section 
(see p. 39 T). ‘ ^ 

(2) CoirCAnuous^ Pressure. — ^This method is applied b^y 
passing into the vagina the hydrostatic dilator j^nown as the 

«id£|^Ribes bay (see p. (}8|), distending it witii air or .water 
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(preferably the former), and allowing it to remain for a 
period of six hours at a time. This continuous elastic 
pressure from below, ^\\en applifed mtermittmUy fewr a..£ew 
*days, sometimes Slicceeds after manipiilatioii has failed, but 
it causes considerable pain.* ^ 

Cases which resist these methods of replacement are very , 
uncommon, and arc duo either to ipontraQtion (flattening). off 
the pelvic brim or to th<i presence of adho^ions. In the[ 
former (jondition spontaneous abortion will in all probability 



o8. — lic|ftaccinniit of llol rover tod 1 3 niviA Uterus by jilaiiipulation 
ill (3oiiu-T*i3otor|jl Positioii. (Ihiiiiin.) • 

occur , inihe lattei* it is bost,to allow®,the gestation to con-4 
tinuo^ to terni, wdieii iliere is good hope of spontaneoxis'* 
delivery •(jfiking place. ^ • • 

Anteflexion of the Grayid Uterus, — -J)iiring the last 
or four m?)nths of pregnancy, •wlien the nt?rus is irn perfectly 
supported by the# lax abcfcminal walls sp often found in a 
multipara, the funduif tedds to fall forwards, ’producing 
unusual protrusion of the abdomen. This may become 
exaggerated Jjy UaiTe^itUllMgclBS, 

when 41163? have become separate^ froiy one another by^a« 
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distinct interval ; the uterus being then supported only by 
the cutaneous structures of the abdominal wall, the fundus 
may. come tojie at a^lower level than the symphysis pubis?, 
producing the condition called jpejidulqus belly (Fig. 59). 
The saipe condition may result from, or be exaggerated by, 

extreme pelvic contraction, prevent- 
ing the descent of the foetus into the 
pelvic brim ; or spinal curvature, 
displacing the uterus forwards. It 
naturally causes considerable discom- 
fort when the pati(jnt is in the^ erect 
po.sition, and if iincorrecfLcd may Jead 
to rupture of the uterus during labour. 
(Jcctasionaliy an atypical form of ante- 
tlexion results from previous lixalion 
of»thc‘ uterus by Jiystcropoxy or vagina] 
fixation, and serious obstriietion in la- 
bour ?iom<‘timos results. The treatment 
(hiring pregnancy consists in wearing j 
a .stropg Avell-Utting abdomiaaLbelt. ’ 
Prolapse of the Gravid Uterus. — A 
coinpU‘tely proli'ipsod uterus (proci- 
denfia) very rarely becomes gravid. 
If pregnancy should occur, ??ponta- 
iicous ascent usually takes pJa(je about 
^lic third month ; but tlu^ uterus may 
become ‘ incarcerated,’^ when sponta- 
neous abortion will* almost inevitably 
.occur. •' Minor degrees of ^prolapse (Jf 
Fig. — Aiiljfrtexion the uterus, arc frequently met with iri 

B^Uy! P^egnaucy ; thoy only roqidre treat- 
(fiibemont-Dossaignes .Vneut during iho* first thrViC or fgur 
* and Lepage.) monjbhs, as after this periqd the uterus 

- * • ^ has ri^en infh the abdomen' and is 

snpji&rted by the^ pejvic brim. A sn^ pess ary of suitable 
size is generally successful. * 

Hemit^ Of the .Gravid Uterus*— yery Varely the uterus 
V forms part, of the contents of an inguinal honila, and in that 
position it* has been ^nown to beepme gravid, Thiacon> 
)di$oh is natifcally mole likely <to affect a bicomute uterus, 
*f|$a=hptn; t^ipg drawn into^the hernial sac. Sometimes also 
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the gravid iiterus may enter the sac of an umbilical or a 
ventral hernia ; l)ut this is rare, *as the uterus, by the time 
it reaches'tlie level of t?ie hernial aperture, is usually too large 
to enter the sac. - * 

Malformation of the’ Uterus and Pregnancy. — ^Few mal- 
formations of the uterus })ossess any obstetrical significance. 

Double Uterus (Uterus didclphys ; Utenis bicornis). — 
When pregnancy occurs in one half of a double uterus, the 



I’lc. 00. • •Pre}?i>*ncv in a Ituiliuuaitary Loft Uterhio Horn. (Kelly.) 

fo th'* right is Mn* wrll-ilnvulMjied ulfM ii.s. (Utuclml to cornu \a the tight tuh^ whicl:^ 
, nurnifii. Tin' light coniy is of tho u^ual •or.o, tml ;iL its ijiiiM’ riiid loworpurtionfs a ciur^w 
hilcuiii. Springiiig IVdin the loU M‘h* of th»‘ ntenis ;it»tho Invd of the<iint^rrml os ia a 
• nniscnlar hainl ; on trsicing this U* tin* left it merges into the rufliit»wldi.v uti»r«e horu. 
Uu the iiostciior Miil'ace or thi.s liorn i.s* long slit ii'jncKyiitiiiu: the point of niptnro. Tim 
loft tube passes oil' from 1 1n- gravid i>orfi'im of the imliiin*nlary horn. 'J’he arniws iiidicato 
the course of Ihr* s]ieriii:vto/.iiri ami omiiu fnim the cervix ami right ri\ ary (respectively) to 
the nurniiontiry Udt horu. •This is :ui InKltj^ice of ‘ cxtciflal wuiulcriuK.' 


nQii.-^avidhlilf undergQeswharheditoft^qning and enlargemfnt, 
while a complete deciduaJ menfbrauco^itr formed withi^ Jjt . 
The course of pTOgnancy and labour may be unaffected', ancU 
although the portjp vaginalis and vagina may be dviplicated, 
the condition often pasiltes Unrecognised. In bino’^ular twn 
pregnancy an'ovum may be lodged in each half . _C)ij5j9iaionally 
in a,uterua bi^tomis.the iibn-QregiiantiiQrn .becoumadiaplaeed, 
and forms an obstruction U> doUvery. 
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Bicomuie Uterus with Rudimentary Horn . — Somotimes a 
bicornute utenia poaacfc?8e^^ only one fully developed horn, 
the (^'ht'l* being rudimentary ; aa a rule the liiiiien of the 
rudimentary horn no connectjionyvdtii the fuljy developed 
one (Fig. 60). Pregnancy may ocoAir in the rudimentary 
horn by extcrxial wandering of the spermatozoa ; the 
fertilised ovum may conui from tJie ovary of the same side 
as the rudimentary horn, or from the oi)posite one ; in the 
latter base it must^ cross the pelvic (;avity to enter the 
abdominal ostium of the rudimentary honi (cxtcj’nal 
\vandering of the ovum). Pregnancy in this positiem usually 
ends in rupture of the gravid horn, and is rnisltriu'ii clinically 
for tubal gestation. 

Pressure Symptoms 

In the lower extrennties ainl upon the lower part of the 
abdominal wall, anasarca hsually appears to a sliglit extent (•') 
duriog.tlie last two months of a first pregnaney, and some- 
time.s in later pregnancies also. It is due mainly to impeded 
venous rqturn from these parts, th(! ot)slaele lM?ing the com- 
pression exerted by the gravid uterus upon th(! iliac veins 
at the pelvic brim. 'Phe labia majora may also become 
oedematoiis, and form swellings of considerable size oven 
when there is no albiiinimiria.* Oeeasiovially only one labium 
or one leg js affected, with anasarca. Varicose veins often (D 
appear in the lovyor extremities, and vagina or vulva iluring 
pregnancy, being caused in the same -way as anasarca. 
Spontaneaus rupturq of a *^arieosc vein during pregnancy 
sometimes o6c!ur.s and leads to gevoro or .sometimes to fatal 
bleeding. When the ruptured vein is in the vaginal wall the 
case is very likely to. be mistaken in thcf first plaue for one of 
' '' ant&partum haemorrhag^, and only a earefu^ search with 
thd' aid of a spe^ulam wjjl lea^ to a correct .diagnosis. 
V'libral vartees may give rise to swious bleeding from injury 
■during pregnancy, or from rupture dilring labour' Hesmor- i, 
are often produced or a^ravated during the later 
.'positu^”^^® of. pregnancy. Cramp in tne muscles of the legs,^ 
i 4i€on isV or when mlkiqg, is often very trouble- 

the last ftfw weeks, and is probably due to 
? ^f.,tbp,JfeijH>Jb9«aei:i9i. plexus. ' 
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The trealfmnt of these pressure symptoms consists, in 
the main, of rest in the horizontal position. In cases of ’ 
oe(]ema careful examination of tjie m’.^e must of course be 

made, as, if. albumen i,s present, the aspect of the case is 

entirely altered. It is better not to undertake operations 
upon vari(;osc veins or lucmori’hoids durkig pregnancy, as 
continuation of the pressure prevents a satisfactory rc.sult. 


Uterine Moles ■* 

» <* 

'The term ‘ m(Je ’ is applied to an ovum destroyed by 
|)atho]ogi(ui]'*eoTiditiojis affecting its (‘overings during the 
early months of gestation. ^Vo J<inds are rirognised, the 
Blood Mole, and the Hydafidijiyini Mole and both may occur 
in either ntoriiK* oi’ cxtra-ulerine gestation. Moles are often 
c()Ilo(iuially termed * False ConeoptJons.' * 

1. The Blood Mole (Synonyjns : Cai JK'ons or Flesliy Mole, 
t-Lematorna Mole).— 'riio blood mole results from tin* destruc- 
tion of the ovum by -ijU:,ogrcssiyc or recnirrent 
usually but not invariably occurring befoio the formation of 
jtlie placenta -i.e.. during the first three months of jv'egnancy. 
The genejal structure of the ovum at this period is shown in 
Figs. 1 1 and 2i). It is e-oinpletoly enveloped in the thi^k, 
veiy vasi'ulai*, decidual merubnxne ; the chorion is separated 
from t his mem branch by a narrow space coiilinuous ai'oimd 
the whole ovum, termed the ehorioidecidiial ^space ; this 
space contains^ maternal blood and is traversed by the 
delicate branching "villi wliiclj spring /roni the outer surfa.^ 
of the choiion, and some of which are loosely a^acfied by 
their tij)s to the decidual, surface. The morbid process 
starts in hamiorrhage from maternal vessels into the decidual 
tissues, foifowed by 'extra vasyPtion of tlood into the chorio- 
decidjial spage, which will break up and destroy the delicate * 
villi at iHe affected spot fFig. 6^). A*su^^deii and extensive ; 
hsemorrhajgo of this land -would no doitbt caus^ ruptuia^of 
the decidua capsularis, or coniplete detachment of the ovum, 
both of which acfcideijls would quick^«lead to, abortion: 
But the bloodmiolc is formed by repealed slight havmqrrhages 
oi; by a slowly progressive hflcmorrhage, which does not cause 
rupture of the protective decidual covering of the ovuin. 

. The effused blood is free to surround the«ovum, more or le^s ^ 
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completely, by following the chorio-decidual space ; hasmor- 
rhage sometimes starts independently at different spots 
(Fig. 61). llie result is the luor e or less complete destruqtiyyi 
Qj..t^p ch orionic memt)rane.au4.i^s villi. Tjae aiiginioa, being 
very elastic, is able to resist the external pressure to which it 



Swiion of Oic Ovnin in nitn, (lonioii.stnitiiiK 
the harh; .Stage .,f Pormation of a l$loo-.l Molo. ll;viaorrhage haa 

t . '5^“ the <’hftrio-J)oculual Kparx;, breiiking up Ifrgo uutnhcrs 

ot ViIli. (Couvcluiro.) 

^ , * Y * . ' 

Wv^U-bjected; consccpiently Ihc amniotic sac is usually found 
fro^jri blood in tlie.se casc,s.« The fcjetus; perished and may 
be completely absorbed ; somctiiSics it remains and is found 
more or less disorgaftised by macerafion in the Uquor amnii. 

' 9pSSWMSyK„hqweyer, tho_ jjj totai^',.d:estxoyed. 

Ufa effused ulood is usually uncqvuilly distributed aronxld 
forpis an irregular series of abrupt polypoid 
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-If ^ 

elevations (Fig. 52), covered by the amnion, ’‘with deep inter- ; 
vening snlci ; this causes marked distortion and narrowing » 
of the aihniotic cavitv. 

In Figs.,01 and 62 two stages in the formation of a blood 
mole are shown ; the drawings were made from ^ases of 



FfcJ. 62. — ifuLiil I’lH'guaiiry : yectiob of the t)tum tii via, dcnionstruUng 
the Lalp Stngo of h'orination of a lUood Mule. (Covivolaite.) • 

tubal gestation, and therefore they iljuStrato primarUyJbhe 
mode of* formation of a tubal mole ; but the process is 
probably identioa.! with •that which occurs in the uterus. 
Opportunities of exaSainiiig a uterine mole in’ situ very 
^Idom occur, but in the casg of a tubal mole they ate fairly 
common, as«gravid tultes ace usually lemoved by o^ration. 
.JnFig. 61 htemdrrhage has occurred at two distinct aretas o4 
^ ...... 10 *.; 
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the chorio-deoidual space ; the effused bfood is bounded 
•internally by the unniptnred chorionic nienibrane, and 

within thisi by the amnion. As there is little or no clooiduqil 

formation in the gravid tube, the lueniorrliage aj^icars to be 
limited e^xternally by tlio tube- wall, 'riie amniotic sac and 
the embryo appea'* to be unafhK*tod. In Fig. 02 a later 
stage of the process is shown. Extensive liicmorrhage has 


c 



i’lG. losliy Molo: A)ur Wvnks’ Cic'.siiitioii, I'etiniU'd 

iiiitil tho Sh'venth Month, (('luirii^ t.'rnss Jf.o.sj>itul 
Miisouiii ) 


ctecurred, which entirely surrounds the ovuni ; ijL is linijted 
intertially by the amnion alone, aftd the aniniotk* sac is 
8mai1_and distorted, still contains a trace of the body of 
the embryo ; the chorionic modihratie has been compkiitely 
destroyed. ^ Irrcgulaf protuberances with intervening sulci 
, arc seen on the amniotic aspect, ^^e lia;morrh%ge is almost 
entirely ma&rual ip.^ origin ; np dou,bt soipc admixture ot 
ftetal-btood alsb occurs, but its amount must bo» inconsider- 
able, owing to the small size of the embryo at this period" A 
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blood mole disc-barged in a fresh condition — i.e., soon after 
tlie occurrcnt-e of the hamiorrhage- is sometimes called an* 
apojilprfir. ornw . ^ 

An ovi],m thus destroyed may be retained in ulero for 
maily weeks or montlis ; the ctTused blood then ividergoes 
eons Qlidation from absorption of its fluid eonstitnonts, and 
the wall of tlie dead ovum becomes Jiini and ^ fleshy ’ in 
consist onoo (carTieous or llcsliy moles Fig. 6.'1). On section, 
the Avail of the earneoiis mole is sometimes seen to be ^ )artial l y 
laminated, indicating that it has been formed by re 2 )eated 
lueinorrhagc^s ; sonuit inies stjaiids of fibrous tissue traversing 
it ca^ b(^ n'^ognised. indicating r(‘main.s of the (diQjion. On 
nii('rost*opic examinai ion degenerated cliurionic viJJi im- 
I)ed(h‘d in blood-clot, will 'be found in it 

In a certain number of fleshy }iioles theuv is a marked 
disinojiortion bet\\e(‘U th<‘ sizc^ of ilhe aniniotic cavity and 
tli('. stage of development of the f(x,»tus. This is Avell sJiown 
in rig. r).*). \vh(M‘e the ftetiis inea*^ures S mm. in length (three 
to four Ave(‘ks), while the amniotie sac* nu^asuies 2^ inches by 
2i inehi‘s (nine to ten weeks). A healthy fmtiis is never 
found in a earueous mole. Occasionally the ^fcctus has 
disappeared altogether ; more commonly it is dispropor-^ 
tional(*ly small, and is shrivelled ti) an (^xtent Avhich obsonn s 
all its cliaract(‘ristici featmes. ’^Phe umbilical cord is simi- 
larly altered. The.^^ changes follow the deatli of the feetus 
and arc duo to autohjsis, a process by which tly' albuminous 
constituents of the tissues are con\erte(\ into scdiible sub- 
stances, Avhich a -e taken up^into tlie Ii([i!or amnii and tljjis 
disappeaj’.t Marked di.sproportlou in K^i/.e belweeii tlie foetus ' 
•and the amniotie sac is pri^bably due iu part autoiysLs of * 
the fadal tissues, and in part to an exeessive produetion of* 
licj^uor amwii (hydFairiiii(\s). ft is p^is.Sible that the hydram- ' 
nios^vvijs present in these cases befoie the foiination of thef^^ 
mole beg^in, the ha?morfhagic j)roce.'=«i^ being started b;^ the ^ 
stretching to wliich th« decidua avi^s subjected bA^iic ^ 
abnormally largo ovum. Tllis j>oint is, hoAvever,# still tiie 
subject of dispute, aiuj id* any (;asc hydramiupss is not to be 
regarded as £lii essential factor in the jiroduction of a blood 

We can unly speculate •upon the coiiditiotis which give 
rise tb hccmorrhage in the early ©vunk phtPSic* 

10 — 2 
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■*s, d keaso. and endoijxetjcitis are believed to be oon- 
'cerned in its production, but upon inconclusive evidence. 
The great vascularity the decidual membrane, th6’ imper- 
fect external support furnished by^the decidua capsnlaris at 
this period, and the delicacy of the young chorionic attach- 
ments, make it probable that even in the case of a healthy 
ovum s ligh t traumatic disturbances may start the process. 

The eipnptomd which attend the formation of a uterine 
mole are^indefinite. \n most eases a train of symptoms, to 
be described later on as those of . ‘ threatened., abortion.’ 
i occur, which, subside, and then nothing else is noted until 
ovum -is cast. off. "I'his cv(‘.ni, which may- take t*Iaco 
within a few weeks or be delaj^cjl for many months, is known 
■as a ‘ missed abortion.’ The procfess docs not differ in any 
respect from that subsetpicnlly to be described as ‘ inevitable 
abortion.’" The diagnoHi^ in naturally a matter of some diffi- 
culty, and can really only be solvwl by the c.xpulsioh of the 
rnole. From the clinical stjf¥)dpoint these cases come under 
observation as cases of abortion, and are to be treated as 
suc h. Interference is seldom required, but if the uterine 
discharge should become offensive (infection of tlie ovum), 
the treatment consists in dating the cervix and clearing- out ( 
|the_ qjt qriae c ontents in the manner described under the treat- 
*ment of abortion. 

" './ II. The Hydatidiform Mole (Synonym.^ : Vesicular Mole ; 
Hydatidiform»Degeneration of the Chorion). — This condition 
is a di^£i),SQ of young chorionic villi, characterised by the 
fcMjna.tiofl of iipmense numbers of irregular clusters and ^ 
chain s of pyjsts which vary iif size from extreme minuteness 
'up to' i inch’* in diameter. Cases have, however, beei||f 
recorded in which the largest ve.sicles measured 1 1 inches in 


long diameter. The suiierficiai resemblance of these cysts 
£6 hydatids originated the name by which this condition is 
jknown, but it must bb understood' that the hydatidifonff 
moh^as really nothieg in common with echinoooccal wstio 
.flisease. <‘The naked-eye appehrance . of this mole i^^o 
characteristic that its recognition iil very ea,jy. 

The disease h.^a been o^serve^^|j||H||M||| thb third week 
ofjpregnaucy, and in such ca^wijMMBe t>f the chorionic 
migi^ranu^ .b^g. viUoua,.\ma|!iHPH^^d in -the manner -. 
1u]^seuted.in Kg. 64 . ,, 




|The formation of veniclQ^ may be so ^biuidant^s to prQijbicei 
la mass Weighing 4 to 5 pouiRls. j'^The general relations of the 
mole are well shown In jFi g. 6 5. whicli, represents the mole 
as seen in ^itu, the uterus having been removecl by supra-, 
vaginal hysterectomy. Tlyj cystic vilii are clhsely packed 
together, a^d the interstir*es beWeen them* are filled with 
.blood derived from the maternal depidud, vipi ary 
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attaphed to the uteriue wall in the groat cr pffrt of its oxtont ; 

n the riglit of the ntcs’us, however, a narjow spaee filled 
jwith blood-clot lies he^w<‘en the mole and the nterirVe^ wall ; 
pthis represents the decidual space. ^ The iTjtornal os is partly' 



(M ). — Vesicular hi »ifn. TIk.- l^ttTns was nunnved 

by Suju’ii-va^iiu^HIyslererlcnuy. (Hai^ Ferj'UsoiiJ 

dilated, allowing the lowei* pole of tlffe (*ystio mass to j)l*otrude 
int>^he cervical canal^ ) , 

Occaj^onally the disease may begin at a later period wlien 
the formation of tli^^ placenta is atlvancedf and the greatc'r 
, pai't of the chorion is non-villous. The degenerc^tive cdianges 
are then usflaUy j^artial, and affget a portion of the placenta 
jonly, so that t)ie general shape ofrthe»organ may be retained 

recggni^ahle. This is» well 
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illuatrated in Fig, 66, which represents a placenta infiltrated 
by ha*morrhage andj[)artially affected by vesictdar degenera-* 





Fia. 60. - Placenta witk extensivolbcmoprliage and Veiaculnr 
DogeiuMulion t.< the t'horion. Note the Cysts •imbedded 
in i)lood-clut. (Charing Cross Hospital Museum.) 


tion. A considerable number of instances* have now. been 
receixled in cases of extra-uteriije gestation. » 




152 


ABNORMAL PREGNANOY 


The Vehicles themselves aro j^vg] or globular .^ajsprhhe 
I bodies, ps^e^e^Q:yvjsh in colour, and scmi-trani^ucent. Each 
i v^cle is the pedicle being delicate and short. The 

I vesicles may'be arranged in ehoins, or in clusji,er8 of irregular 
shape ; when pricked or incised they exude a thin Iluid. The 
:dec|doa in ca.se8 of vesicular mole is usually thii ik, 

iand shows cgnaularuble round-celled in^tration on micro- 
iscopic examination. This may, peibaips, bo legardcd as 
a defensive change which enables the decidua to offer 
greater resistance to the eroding action of the cliorionic 
epithelium anfi thus to 'protect the uterine ivall against 
abnormal penetration. c 

The microscopic charactens of the ve.sicles present the 
curiods association of qtbJ3UJrmajQly„aK?tiye prpliferfttion of both 
tju^ji^oytial andjcehular Jayers of the chorionic epithelium, 
yith dofipnejtiation of the comicctivc-tis^ue stroma. The 


vesicles all posses.s a com])lctc epithelial w'all. In the larger 
vesicles the stroma and tlm blood-vessels are completely 
destroyed, and only a few degenerated nuclei i)ersist ; the 
contents are cntii’ely fluid. In the smallest vesicles the 
stroma may be fairly normal, in those of medium size a layer 
of altered and compre.ssed connective tissue may bo found 
immediately under the epithelium, tlie centre of the vesicle 
containing only fluid (Fig. G7). Mucoid .(myxpqi4tQJi?) 
degeneration was oi'iginally aii^posed t« bo the nature of 
these changes in the stroma, but it has now been established 
that the fluid *iound in l,he veSicles contains po mucin ; some 
^ot ^r foipoa of. co lliquative mccrosia is therefoi-e the probable 
cai&e. ‘The epithelial ‘covering of many vesje'es shows 
.re^arlaahly active proliferat, ion of the syncytial layer. In 
V>thers the epithelium shows ho abnormal changes whatever. 
In Fig. 67 are seen niunerous 1 uds and processes .springing 
fvom the syncytium, and also isolated sections of such pro- 
oessei^ springing from neighbouring* villi (syncytia^ ’buds). 
Thft^ange in both*t(}c epithelium and the stroma will be 
best apprj^iated by comparing Fig. 67 with Fig. 22, repre- 
senting the same structures in a yoimg- normal villus. 
^Unusually active proliferation of the <yUs of L^nghans is 
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Ai;i importaiilf result of tliis abnormal activity on the part 
of the chorionic epithelium is that it xtossesses ppwers of pcne- 
trating the uterine wall which exceed those of normal. viUi. 
The eroding properties of this tissue have been already 
referred to in connection with the normal ovum. ,, It has 
been generally believed from clinical observations that the 



■ • * 

SiG. 67. -Ilydatidiform Mole ; Section throilgh a Chorionic Villus. 


cystic villi eroded the dtcrine^wall to an unusual exfhnt, 
causing dangerous thinning. A fc\v cases 'have been 
recently recorded in which a rflole was examined in situ after 
the removal of the uterds from the body. These “’exact 
observations jjo not* support this view, for the uterine wall 
has not been found abnormally thin in any instance. But 
there is no doubt that id certain instances the deeding poWmr- 
of the*villi is so great as to cause spctnia^ieous perforation pi 
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the iiteritio wall, leading usually to death irom hiemorrhage 
or peritonitis. This variety is known as the 'pfirforalirig pr 
nmUgiianthydalM ; it is ilosely allied in histological 

jcharacters to chorion t^pithelioma (deciduoina malignum), 
jand..is, frequently followed^ aft ej-\an interval by the ajjpear- 
|ajice.. of ,tius formidable new ^growth (see p. (>07). The 

property of destroying healthy tissues is one of the chief 

characteristics of malignant disease, and quite justifies th<' 
term ‘ iiialignaiit ' being applied to this form of mole. With 
the remarkable activity of the chorionic epithelium must he 
contrasted the fact thcat the degenerated villi are completely 
devascularised and the embryo destroyed. Tliis fa t well 
illustrates the i iuly i)arasitic nature of the degenetaled villi. 
.They receive no blood supply from the fcxdus, but aio 
nourished by the maternal blood with which they are in 
conta(*.ti and are thus enabled lo grow and to prolife^rale. 
It has hecn already pointeel out that the j)robable sour(‘(‘ of 
the nutrition of healthy eiiorionie villi is also the maternal 
blood of the intervillous s|)aees. In the vesicular molo^ 
there is no intervillous maternal circulation, hut at the same^ 
time a considerable (piantity of maternal blood is foundj 
between the cysts, the source of wliich is neccssaiily the^ 
uterine wall. . ' 

Nothing is dclinilely known as to tliu causation of the 
hydatid iform mole, though there has Iv^en much speculation 
about it. Some authorities believt* that cUi, iinh(falth,y. cou- 
i idition „t>f the dociduqi induces the morbid change in the 
^orion, but others consider that it J^ises primarily iji the 
.j,^oridli itself. It appears ^;0 hi' more reasonaUhs to regard 
a}^' an embryon ic disease, an^f this view is supported by 
The fact that in twin pregnancy it- '•sometimes affects one 
ovum only. If the cause lay <0 the deoidiia. both ova w^uld 
certainly be affected . It may occur at any time in the repro- 
ductive period, but ns inost coitiiuonly met wjth in the 
daa^nnial periods gQ. to. 30 and 40 to oO. It is a distinctly 
rare condition, occun ing prdxably in about l . ip 2.,0t0Q To 
2^500 .pregnanciest. 

Within recent years it has been pointed put that cystic 
the ovary occur ^iu association with vesicular 
moles^with sUch frequency that^a cftsual connection between 
may be Qpnsidored probable. Thus, Kromer has 
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renonUid a seriei^ of sov(5nteeii moles, in ten of which the 
presence of an ovarian tumour was clinicall}’ recognised. • 
Further, ’it has boon showtj tluit these ovarian tumours are 
usually cj'sts which have arisen in tlie corpus luteum, and 
are ih some way the jvsult of abnormal proliferative activity 
of the lutein tissue. It has- accordingly b«eo suggested that'> 

,p!?mntod , ovarian activity may prove to be an important! 

factor in the produc tion of tliose moles, but in the meantime! 
it cannot be sai«l that this theory h.is bc'cn satisftictorily 
provcnl. 

f'liniail FeaiHre.fi. Two symptoms are eommonly met 
with \}\ i [iis (fondition : ( I ) uncliie enlargement of the uterus ; 

(2) luemon hrigic diseharge. always begin in thoJiV^^ 

/talf of juvgjiatK y. • 

(1) IjhIuc enUiJgement of tlio uterus, although usual, isj 
not invariably found. Oeeasioiiallw tlie size corresponds toi 
till' pr('sum|)tiv(' dural if)n of |)icguaney : occasionally the| 
uterus iM disproportionately small. In the great majority,! 
however, it is dispro|)ort ionately large ; t hus the fundus may 
extend up lo tlu^ umbilicuis three months after the cessation 
of the last regular monthly period ; a loss pronounced dis- 
parity than tliis is, however, more (‘ommon. liut it must 
l)(^ remembered that over-enlargeihent of the uterus at the 
third or- fourth mouth may oee.ur from other causes. Thc- 
■ large utei-us oecu})ies4hc normal mesial position of ilie womb. 
In exce[)tional casexs it, has been described as extjpiiding up to 
the onsiform cartilage ; but it not infrecpiputly reaches con- 
siderably higher than the iimbilieus. It possesses a i^oiil^ 
(kuighy coijsisUncre. It is exceptional for the fqgtaTrieart- 
^spuncls to J:)t‘ heard, even wjjcn the uterus is of •the size*of six 
|pr seven months’ pvoginaney. because, except in rare instances, 
th^re is foetus. VesicularMegenerAtion sometimes, howMu 
ever,^in a twin pregnancy affects (me ovum only, and then ojf 
course thg heart of the siTrviving fcetiiis inaj^ be heard, ^s al 
rule the uterine souffle cannot be det^^cted, noi* can inter-* 
inittcnt contractions be felt. • • 


(2) The discharge usiiblly appears diiriiig the third or 
fourth moiitl^, i.e., at a time when the disease has been 
already in existence for somft wrecks. It is commonly small) 
in amount, joiore or l*s ^otinuous, thin ahd water y* in. 


charaeter, rgcldigl^^ coli>ur, 



« 
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hli Severe* hsomorrhage is rarely ‘mot ^^ith except 

during the process ot abortion, when it may be very profuse. 
|ln rare instances the jlisrharge may ijossess characters which 
|eire pathognomonic, detached yesicloci bGlHg |01IU(1 ill It , 
Wt thi^ is uncommon and must not be antie'ipated. Some- 
V tipie a the dischavge solielilies, forming a red jelly in which 
pale vesicles may be found. 

The over-enlargement of the uteivis is ot course due to 
the bulk of the diseased ovum, w hich inaj be enormous : its 
peculiar consistence is due to the absence of the amiiiotic 
fluid sac, uhich gives to tlie normul gravid uterus its charac 
teristic elasticity. The hieiuorrhagc is jiiobaWy oco.{sioned 
by the detachment of vesicles from the uterine wall, and bj' 
jrupture of vesicles ; the discharge therefon* consists partly 
of maternal blood and part I j of the fluid < on tents of rup- 
tured vesicles x\ftcr«thc hajinorihage has persisted for 
a variable period, sjiontaneous aboition almost always 
occurs. • 

The general condition of a patient with a vesicular mole is 
often unfavourably affected to an extent not to be aocounto 1 
for by the amount of haemorrhage which has occuiicil. 

often unusually severe, and t oxiem ic 
of a mild type arc sometimes recognised. In a 
certain proportion of cases, at^iresent undetermined, chorjon- 
/ejt.ithelioma supervenes, either immediately upon the evacua- 
tion of the jnole or after an mteival. In Kromer’s seven- 
teen cases, chorjon-cpitheiioma subsequently occurred in 
igven, but this is almost certainly an unusually high pio- 
portion. , * « • 

BicmnosHin often uncertain, and can only be settled by 


the diacov orv of vesicles; if none 'are discharged spon- 
taneously, the,finger»fnay sont$times feel them in the cervical 
* canal if the internal os is^a little dilated. In t,he absence of 
thi? sign it»may be, said thaj^ ina;i;k|^ over-eulargersient Qf Jibe 
(i jgterus. w ith persistent or repeated hsemorrhage a-t the third 
W ,p| pregnane^, is suggestive of a hydatidi- 

form mole. • * ^ • 


— ^This consists in all cases in ar|>iiicial evacua- 
tj9S,ot,the uterus. Spontaneous a|iortiorr of a hydatidiform 
'T uible is a ver^Iong and'^edious process, resuUiii.g in consider- 
al^ hcsmorrhaige > being, almost invariably incomplete, it 
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must be terminatJed by interference. The uterus -m these 
cases appears to be unable to expel its contents, and it is 
therefore l^st. when .thft.d jlafffl oai&has t^AJXUde, to-avacuate S. 
it; .Mt'feoJiObftUiy- This procedure is fully described in con- • 
necti^n with the induction 6f abortion (p. 0,5.^. Thftce0ix 
is usually slightly patulous, and can readily be dilate d suffi- 
ciently to admit one finger ; if more room is desired the cer- 
vix must be divided as describe<l on p. 058. With the, finger, 
aided by a pair o£ blunt forceps or ovum^forceps, the ffiass of 
vesicTes can be brolcen up and removed piecemeal. What 
seems at first, on ac<!ount of the size of the uterus, a task 
almost^impoiaiiblc for the fingers alone, becomes easier as 
the process advances, the uterus gradually diminishing in 
size so as to bring the fuiuhis within reach. The curette is ^ 
unne^ejjjs^ary. and even in experienced hands may lead to 
})erfc)ration of tlio utenne wall. C!f»rc', sliould be taken to 
detach all the vesi(dos and decidua from every part, and the 
iitorinc cavity should tJien be tJU!ui:aughiyv..dQU^Jlied with a 
weak autiseplic. solution and, if retraction is niisatiwsfactory, 
packed with bismuth gauze. There are special risks in thej 
j)uerperiuTn of suhrinyoluiion, and, remotely, of theji 

development, of chorion-epithelioma. 


Decidual Endometritis 

- # 

Acute decidual endometritis nas lieen observed in cases 
of ascend^inj^ gonorrhcea in pregnant women, the gonococouf^) 
having beoi'w av3hic)nstrated in tffe decidua] membyane. So 
fa,r as we kno^\^ this is the oi^y variety of acute fhflammfttion 
of the de(‘idiia aiising ji»i)oiitaneously during pregnancy ; but 
acu^fe septie inflammation from operatfve interference 
of course, also be ntet with. Chronic decidual endometritis ' 
is more coBamon, and is bS^evedjto rcsnlt from im pIaiit^ .f|Qn 
of ^Jbhe oynm. upon aji PJObjllSiiltJty endon^triupi. *The moia> 
brane is unusually th ic k and flfe shv, and often showsrfiumer-Q 
ous si^pjll qysts beneatji the epithelium, •which arise 'from *; 
irregular dilatgition of the deep parts of the uterine glands, » 

I Although decidual endonietritis is undoubtedly 
cause t»f abortiion, its dirtier? l^Tecognition is impossible in thef 
present state of our knowledge ; diagnosis can only be ma4e 
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from examination of the inembrano after its discharge from 
the uterus. 

Hydrorrhcea Orai^darum and Decidual EndoinetrUis . — 
Hydrorrhoea gravidarum i.s the term applied to a condition 

an which a dia chargo of watery fluid from the gravid literjis 

vQccu rs intcT.rAitt«ntly in considerable amount, from tlie 
rispc oncL or third month of prognaiicy, and may continue to 
term. In some cases a small amount of blood is mixed with 
the watery fluid. J,t is a rare condition, and is often asso- 
ciated with foetal malformation. Three possible sour(;(vs for 
such a discharge may be |)omted out. Firstly, it may he a 
lj;akage froin the ^amniQtia .^^e (hydroriTio^h am(feialis) ; 
secondly, it may conic from an adventitious collection of 

und uuwnon, resulting from im- 
pej’fect fusion of these membranes ; thirdly, it may CMune . 
fipiuTdt^j, (Jjiudual spact. Ill all })rol)a.bility the latter is the 
most common cause., and altlioiigh it must be admittoil that 
‘direct proof is wanting, (lecidual .endometritis appears to 
offer the best explanation of the oceuirence. A referonc^e to 
Figs. 14 and 44 will recall the fact that in the lower part of 
the early gravid uterus there is a small cavity bounded on all 
sides by decidua, and termed the decidual .s/»arr. In de(*idnal 
iendometritis a watery fluid su(?h as that of hydroiTluea may 
■possibly be secreted, which accumulates in this space and is 
^discharged from time to time through the cervix, when the 
Amount becomes large. The existence of jxx^kets of fluid in 
jjthis position has be(*n recently' demonstrated by Duclos in 
j^Jie uterus of a woman who died during pn'gnancy, and who 
had suffered from hydrorrhma with slight 1 a'morrhage. 
JNormally Ih^ decidual space becomes obliterated by fusion 
bf the decidua vora and decidua capsfllaris at th(‘. end of the 
fourth month, but w^en the ihembranes are unht^althy their 
* fusion may be delayed or pi'cvented ; the decidpal s^iace may 
ahen persist and tfic hydrorrheea continue until t^rm. The 
spelling force may 6e considered to be uterine contractions 
of uniiaual power, reflexly excited by the i)resence of the 
accumulajting fluid. The condition is not amenable to 
, treatment of any kind, and is not of much clinical importance 
fexcept when due to leakage of Ticpior amnii ; it then leads to 
Weniaturo labour att>e|jded by jnSany of the diffteiilties 
‘ liaising from ante-part utn yuplure of the membranes,® 



II YDR AMNIOS 


159 


Diseases of the Membranes, Placenta, and Foetus 

' /Hydrafnnios (Synonym : rolyhy<l^aninio>s), — Thin con- 
dition consists in tin? formation of an excess of liqnor amnii. 
1'ho aSnonnt of liquor amnii at term which may be regarded 
as normal varies considerably (p. 40) ; it«is probable that 
only quantities exgp^ ^ j ^ng , , 4 pints would be clinically recog- 
nisable as bydramnios. The fluid shows no abnormal 
cliaractcrs, but it may attain the enorrnqus bulk of 6 gallons. 

The causation of hydra in nios is by no means capable of 
simple explanation^, ft must, be recollocte^d tTiat the con^ 
dition Is normal during the first eight weeks of gestation,.' 
and occurs in an exaggerated form in many eases of cariieous, 
mole. Wlien oeeain-ing in t later months, it is peojysiqnaljy 
assoeiatc'd with moibid mati^rnal conditions sii(‘h as dropsy 
From cai'diae or hepatic disease, iuu> more frequency with 
developmental anomalies of the Fmtus. It is not elear, 
hoAvever, tliat these associations* can he jegarded as the 
cause of th<^ hydramnios. In egjnplete spiiita bifida escaping 
cerchj'Orspiixal fluid may assist the accumulation of an excess 
of liquor amnii, but the amount of eerebro-spinal fluid is 
pj obably loo small to make any serious difTereneo. 

It is quite possible tliat under normal conditions there 
may be both a formation and an absorption of licpior amnii, 
and hydramnios luay therefore conceivably be brought 
about by deficient absor])tio.n as xveli as by ex«i^ssive pro- 
duction. Ill some eases of Jiydrarnniws 

t.hrpnibosis of tlie.ujqxbihral ycin lias^ been found ; ^thes%J 
(;OHditioiis may lead fo excessive transudation* of fluid 
through the walls oi the largj* vessels on the fcc'ffal surface of 
the placenta. VVha(<;vT3r may be the ])i*ecise mechanism of 
its i^rodueti#n, certaiil considertitions make it jirobable that 
hydramnios is^usually <luc to a fmt^l, not a maternal cause 
(1) The mother is usually lical^iy ; (2) .the foetus is fte- 
quently deformed, or show#; some abuofinality Of develop^* 
raeiit ; (3) it frequently occiirs*in fcxvin pregnancy, affecting 
only one amniolic*sac (f) the liquor amnii is gertainlj 
an embryonic .product when first formed in tlie ovumll 
Hydramnios is more coijimon in multiparaa than primi- 
gmvidffi ; uiJ14ji£U5S»Jt-*ot the tgefeag.fet, femaJb 

sex ; anti it has been olMcrved in Qxtoa-jaterlue gestation. • 
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■ As.usuaUy ^net with' hydramnioB is a chronic condition 
' which does not become.j* clinically recognisable until the 
foutth or fifth month of pregnancy, and is slowly piogressive. 

Its actual onset is, of course, earlier than this. OccasiouaJly, 

, however, it assumes an acute form, an enormous quantity of 
fluid being formed within a few weeks. The symptoms to 
wl^ieh it gives rise are due to the size of the uterus ; when the 
enlargement has occurred rapidly, as in the acute form, the 
symptoms are correspondingly severe ; in the chronic form 
much greater toleration of the large uterus is met with. 
Slight degrees of hydramnios usually osca })0 recognition, 
especially if associated with twin pregnancy. I'he ab(l;>minal 
. enlargement is often extreme, indeed hydramnios may yield 
one of the largest abdominal swellings over met with. 
Relatively to the size of the abdomen, the associiated 
symptoins are slight, consi.sting chic'fly of some embarrass- 
ments of re.spiration and cardiac ac-.lion, esj>ecially in the 
recumbent position, so that the patient must sleep w'ell 
propped up in bed. There may also be pain and slight 
anasarca of the lower extremitie.s, and, of course, inability 
for physical exertion of all kinds. There is no sfjecial ten- 
dency to the occurrence of albuminuria. Labour usually 
comes on i>rematurclv, with ante-})artum rupture of the 
membranes, which brings imraediaw' relief. 

The physical signs yielded by the uterus in a case of well- 
marked hydramnios differ from those of the normal gravid 
uterus as followji : (J,,) its size is disproj>ortionately large ; 
1 ^ 2 ) a fluid, thrill may be obtained in all directions ; (3) some- 
times thq. presence of the fuetus cannot be recognised either 
by ;^alpatioil or auscultation ; , (4) in slighter degrees the 
^foe.tal head may be felt, but not the trunk or the limbs. 
Signs of pregnanc y«-'will, however, be found in the active 
condition of the mammary glands (primigravidaj), ' the 
' chhraoteristic softening of tjie cerVjx, and a histoi-y bf wveral 
months’ amenorrhoaa. These points should deter an observer ' 
from a&tiibuting.the abdominal swelling to an ot[:arian cyst 
or to j^pite s. AJarge ovarian* cyst may be occasionally 
'.ift^ocial^ w^ the differential jliagnosis from » 

hydramnios is then more difficult, and will depend upon 
r^oghition, in. <he formei, of* jiy ro distinct abdomiiuil 
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the physical sighs of one of the abdominal swelliuga ..will 
correspond witli tho.s(j of the normal gravid uterus. 

ThcrS are no means known to us yf controlling the pro- 
duction or |lb»orpfcioii of litj^uor amnii, and this condition 
i,s tlierefore not amenable to treatment. If the 4)ressure; 
^symptoms become severe, prematuiu labour must be pro- 
'Yoked, the method of choice being rupture of the membranes ; 
this is more likely to be required in the acute than in the 
chronicj form. The weakening of the^nlerine musdle ftomj 
ovcr-dislension leads to uterine inertia and its attendant^ 
risks in labour 

Olfgo-Hytlramnios. -In tJiis condition the liquor arnnii 
is deficient, in anion at, and there may he only a few ounces of 
fluid in the amriiofic sac. ‘ Its causation is unknown, and it 
does not givt^ rise to any nnafernal symptoms. The foetus 
may show various deformities caused by amniotic adhesions. 

Oligo hydramnios may give rise to certain of the less 
irnpoHant hetal (h'Jorinities lluVnigh the insufficient space' 
which it alToids for free exercise of the limhs. In this way 
club-fool, spinal curvature, wryneck, oj* ankylosis of joints 
may coriceivahly l)e brought about. It is, however, by 
itK'ans of miniiotic adhesiom that still nioi’c important 
deforiuitif's are occasioned. These consist in the forma- 
tion of intimate union between the amnion and some part 
of the skin of the hxdus ; the result is the production of 
surface deformities in the affected parts. ^ 

Occ ui'j'ing uj)on tlio scalp, cncephalogele may result \ 
when surrounding a lirnl), strangulation followed by spo|;# 
tftneous ambulation may occur; sometimes the; acftiesion 
may strangulate the cord, 4i*ausing the death ?)f the fmtus. 
Amniotic adhesions, w*hile usually associated with deficiency.^ 
of [iquor fi^niiii, sometimos oefcur whom the amount of fluid 
is normal or is excessive. ^ ‘ 

Diseasfs of the Placenta. — Cpinpaftitiyely little progress 
has been made with the study of the monbid condfi^ibns of tire 
jilacenta, *for the reason that* the normal structure of the 
organ at different periods olE gestation hasnanly recqptly“been 
syslomatically* worked out. Most of the earlier accounts of 
placental diseases must \\e rejected bee.ausc the writers were 
ignorant of these fundafnental details. Thus ' placentitis 
was at\)no time thought to bo a lesjion of fpe<^uent occurrencp,' 
E.M. U 
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'but it is now known that inflammation rarely, if ever, occui'S 
^n.the placenta; again, conditions „such as ‘infarctions,’ 
were once regarded as syphilitic gvimmata,' are now 
..known to be non-syphilitic. ^ ^ 

, Awxnalies of Size and Shape . — The placenta is sometimes 
„ divided unequally into lobes or .segments, which are united 
" by large vessels (umbilical) loinning in the membranes which 
connect them. I’herc may be two lobes {jijarcnia hipariita) 
(I’ig. 6§), three lobes. (p?rtre)!/a tripartita), or more than three* 







t' Fig. 68. — Placenta lJi])iuiit a. 

Note the Infnrf.'ition oi tho nintnlical vi*hm'1h at llie point of iiiw'itiijii of tin: eoul. 

{placenta myUilc^a). ' More infiportant than these is another 
variety of divided placenta, called the plocenta^eyccentwiata Cl 
(K^. 69 and 55). la thiSjform d))o or two sraairoutlying 
potlions of>^^placenta.., circular or oval in shape, are present ; 
they ..are coimected with the Aiain placenta by small vessels 
i^r^ming ip the mombranes, and Are ,yery -liable to bo left in 
iJhtLPtjgnxs, after labour ; t^ey may thus givg rise to post- 
^jgirtum hemorrhage, and (indirectly) in the puerperium to 
at^ tic. .tpDubles. Very rarely tho plScenta is formed oyer the 
Ajea of thifr cholipp, the usual difforeptiatiem into 
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chorion frondosilm and chorion l®ye not takhig place. This ^ 
is kAown as the platxvta diffusa : it is the natural form in^ 
certain animals- -e.p., the sow and the mare. 

Anomali^ of the Umhilical Insertion . — The cord is 
usnitlly attached to the pfacenta about its centre ;,but the 



69.— iiA. Portion Of Placenfa’ami Mem%}'atios, sliowinj' a Small 
Placenta Siiccenturiata. (Charing Crotss]^ Hospital Museum.) 


insertion’may be cxcontrio, Itifcral, oi- iViargin^l, the latter 
being called the pimttn ta (Fi^j. 7 0) . More important 

practically is the comparatively rare anojitaly of the m^rtion 
of the cord into the* membranes altogether ohtside the 
placental margin — the v^lar(i§»liffus placenia (Fig.*7l). Very 
large vessel^, uonstitu/ing^ the primary .diwsions of jthq 
umbilical arteries and vein, then fun beneath the amnion,, 
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from the point of insertion to the placental margin, and are 
liable to become injured during labour J[)y compression, or by 
rupture of the mcmhi^fincs which enclose them. Tiie latter 
accident is only liable to occur when these vessels arc 




W 




rT(i. m).— PJiKMiiitii. 

• c 

Tlic uiJjNlinil einrl i.s insfMtiMl rlow to tliu jil.u t'liinl '* ^ 

i 

situated in the position whWp the niombranes ru])tpre al the 
end of the second stage of labour. , 

Placwital anomalies cannot^ as a rule, be recognised until 
after deJiyery. As exception tef" tlys rule is tlm case of 
the velamentous insertion which may bo recognised during 
labour if t^ie vessels chance to cross the lower pole of the 
■ovam. A ca«fe of this kind has been recorded by Williamson, 
he deUvei^ ihei child by Cscsftveah section, i»ordor 
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to avoid the risks of fatal foetal h.'pmorrhago when tlie' 
membranes ru])tiiredj 

PaUioloijical JjiJ'arrtion of the Pluctnta.- It has been 
alrosidy stated that, during the last two months of intra- 



Fm. 71. — Vyslainentoiis Placenta. 


'nieaiiinlon has hri»n slnpi)u<i olT. 

uterine life, cert ain ag(vchanges occur in 'the fcetal portion 
of the placenta which result in the formation of ^lall solid 
bodies, termed ‘ infarcts,’, in the spongy placental substance 
(p. 45). In cftnnection with'the albuminuria of pregnancy, { 
and with chronic nephritis in piegnalicy, changes of a^imi^ " 
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jnatut?©, blit much more extensive, and occurring earlier in 
geMation, are met with . Tliose cJiangt s are probably impor- 
tant factors in the causation of the heavy foetal mortality 
' which {iittends these disorders. In such cases recent hajmor- 
rhages iiito the placental substance are also often found, and 
are probably due to rupture of vessels in llie decidua. 

of the Placenta. — Fatty, calcareous, and 
cystic degenerations are often met with in tlie placenta. 

calcareo iis degenerations are usually combined, 
and Hire constantly found in infarcted aieas ; it is ])robal)ly 
true that primary fatty degeneration docs not^exist in the 
placenta;, and in no circumstances is it directly related to 
syphilis. Extensive calcareous degeneration of the uterine 

surface of the placenta is common when gestation has been 

unduly j)roIonged ([)Ost-maturity). (;^tic_ ^{pj^(;ncxs\iu>n 
results in the formation of small siib-aninioiic cysls upon tlie 
foetal surface of the placenta. They ai-e frequently miilliple ; ^ 
they are never large, and do not affect the functional activity 
of the organ* il;y'datidiforjn degeneratioji has bt^en already 
described. 

Tubercle of the Placenta is very rare, bill it has been shown 
to occur occasionally in women affected with acute general 
tuberculosis or advanced chronic phthisis. Tll^^Llyberculoiis 
dei^osits nmy be found eiUr^r in the decidua, upon the 
..chorionic ejutheliiim, or in the stroma of the villi. Caseation 
is frequentlv found in these' deposits, and iii cases of acute 
maternal tubercle, miliary deposits may be widespread in the 
icotal portion of the jdacenta. It appears that there is not 
; much j)i’<>habdity of placcMital infection excei>t in advanced 
cases. 

Ihe Placenta are extremely rare, the 
^ greater number of those described being myxo-fibromat a. 

limrn^rfwige and (Ede^.ia also occur in I'he j)Ilaeenta7 We 
- know little of the causatic^n of the former ; thb latter is 
always associated wfth general oedema of the foetus — one of 
the rardst yarieties of intra^uteriue disease. 

Placental Sy philj^. — In 1873 Ffankel endeavoured to 
prove that definite syjihilitic lesions occurrcKi ill the placenta ; 

" ^ appeai'ed in the phorionic villi when the 

‘ ;|at&er was infeq^i and in the decidua when tfie mother was 
^ lusted.. Syphuitlc villi he described as of unus ual ly; Iq.yge 
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sizQ, from jiroliferation of the coftiXective^^^^ strpma^ith; 
obi iterate d . a^d o;s;teiisive fatty degcixeratioa of 'all| * 

the tisfeitTes. The doeidua ho described as thickened from/ 
hyperplasia^ His conclusions have been traversed by many/^ 
observers, and have never been satisfactorily conlirqje^. ' 

The (question has entered upon an enti^jely different phase 
since tlie discovery of the specific organism of syphilis by . 
Sliandinn- - tlie .spirochefn pallida. The presence of, this^. 
organism must now be regarded as conclusive proof of the . 
disease, and as it has been df^monstrated in the plai^ntal 
tissues by numerous observers, tfie occurrence of syphilitic 
disease of tlie plac(Mita is unquestioned. The organism is 
found mostly in the fcetal portion of the placenta, and isf 
distriluited especially around the vessels running in the» 
stroma of the villi ; this corresponds with the position fn ; ' 
which the organism is found in thcicase of chancre#. When, 
present in the placenta it can also be readily demonstrated; ,: 
in the fcetal viscera, especially the liver. 

PlaccntiO infect<^d with syphilis are usually ab norm a l 
large find heavy ; the latter ])oint is of considerabliTpractS^ . 
importance. For the great majority of p]acenta3 which exceed 
the normal limits of. weight are syphilitic. In appearance, 
the placental tissue is ])alo, the cotyledons are voluminouSji :■ 
and the sulci between them abnoruuillv deep. Mierosconte-^r 
ally the only definite change observed in most in«tances isj . 
that the villi are abnormally largo, the increase being due,.t:oi 
excess of the ^connective-tissue* stregena, \vhich, however, , is' , 
not otherwise abnormal. In this respect the views of ITrai^jp!* 
have tbertrfore been coufirmeeP * * ' . 

Abnormal Conditions eif the Foetus. — ^"riie *1061118 nlay be 
the subject of maily abnorhial conditions, arising 'from 
disease ot*froin errors of development* In a certain liumber '. 
of instaiiees, disease is transmitted from one or other , 
usually ^lo mother ; ir? othcr^ dutcoBe arises spontan^psl^ 
in, intra-iiterine life. Very few of thes^ abnormal conditifine 
are of cfinical importance. "A ceitain number develop' 
mental ewors, howev^, give I'iae to difiiculty indanbur, and 
will be rofciyed to again in that connection ; among the^ , 
may be mentioned double monstei's, hydroceph^us, ascites, 
abdominal tumours (dso^ly Cysj^ic), and ^neral dibpey.' 
Abnormalities of development do not, as a rule,' influence^ 
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the course of pregnancy. The following nrficrobial diseases 
ihavG been shown to be capable of transmission from the 
Wbther to the foetus : enterje fever, cholera, yellOw fever, 
.c &febyo-a jAnal meningitis, pertussis, variola, ^ scarlatina, 
^a^aUtria,,morbilli, erysipelas, and syphilis (Ballantync) the 
appearances characteristic of these disca.scs may be j)resent 
at birth, or may arise after delivery if the cliild survives. 
Further, in the ease of tubercle, anjlirax, erijaipdas, stpm, 

and diphtheria, the specific organism has been found in the 
f(Btab tissues, but. not the loetil lesions eharacteristie of these 
diseases in thS adult; sfrictly speaking^ the last-named 
diseases are therefore not transmitted, the ean.se r»f the fleath 
of the foetns under such cireumstan(!e.s l)eiug ])robabIy 
septicaemia. Syphilis may be trnnsnntted fr{)m either 
p ar ent ; usually, however, it is paternal in »»rigin. The 
following* are the chief si>gns of fadal ,syphili.s as seen in a 
foetus which ha.s j)eri.shed from this tlj-sease in iitero : a 
bullous eruption (pemphigus), .seen especially upon the palms 
and soles ; gummata in the liver and .spleen ; and in the long 
bones hyperplasia of the cartilaginous elements along (h(' 
line of junction of the shaft with the e[)iphy.sis — .so-called 
syphilitic epiphysitis . 


EXTRA-UTERINE (EaTOPIC) • GESTATION 

It is now^ well e.stablished tliat a fertilised ovum may 
become implanted not oijly in the uterus, but in the Fallopian 
ttt^e or in the ovary ; in the two last-uamed' positiun.s the 
pregnaifcy is called extfa-utdrine or ectopic. , 

Thb po,s.sibnity of the implantation of a fertilised ovum 
upon the peritoneum — primeCry perilt/neal pregnancy — lias 
been much discussed, Hut until the last year or twodt caiinpt 
ISe said "to have been satisfactorily demonstrated., Blaii' Bell 
now ijlaims to have shown th(^t it mffy occur m rod^iiibs, and 
cousecjuently its occuinrence in the human species cannot bo 
regarded .as impo.ssible. Further, a case has recently been 
recewded by Gronb ^Sweden) whicR h^ asserts to be one of 
’primary peritoneal pregnancy, the ovum Ij^’-ving been 
implanted upon, the peritoneum immediately behind the 
right, round lig&ment. Tl^e case was Submitted to operation, 
os the patient repovereda detailed histological examina- 
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tion of tlio uterus and Fallopian tubes was not made. While 
there can bo no inlicrynt impossibility about the occurrence » 
of primafy periton(‘-al pregnancy, its actual demonstration is 
beset with great difficultie.s, and there can be no que-stion . 
that if it' occurs at all in women it is very much rarer than 
the other two varietie.s of ectopic pregnancy. 

OVARIAN PREGNANCY 

It is only williia reeont yoars that the occurrence of 
ovarian pregnancy has been satisfactorily proved, but the 
number of c?lscs which CAm be ace,epto(l as reliable instances 
of the condition is now fairly large. TJicro can be ho doubt 
that it is very much less frequent than tubal pregnancy. In 
most cases the site of implanialion appears to have been a 
Graafian fojliele. which may be cftitered by spei^iatozoa 
through the site of rupture, or possibly by direct penetration 
of the wall. It is, liowevi^r. })ossil)le tJiat the ovum may 
be impreg!iat(Hl wlu^n lyiiig upon the surface of the ovary 
afi(T its disc.l)ai*g(* from tin* follicle, and may afterwards 
excavate a bed for itself in tlie ovarian tissue?s by its remark- 
able j)()wers of (Tosion. (uneralJy, however, the sperma- 
tozoa enter a Graafian follicle, and fertilise an ovum therein 
which has not discharge^ along with the fluid contents 
of the follicle. In the cells wliich line the follicle the Ovum 
finds its nidus, and the early stages of develofynent pursue 
the usual course. Fig. 72 shows that thu gestation sac, or 
matcj’nal covering of the 0x71111, is very thin, and consi^s 
simply of tiiiri layers of ovarian tissue in wdiich spme of the 
•villi are imbedded ; the base of the ovum rests upon the 
main portion of the oVary. There is no dgeidua,!.. 
fo^pied in evarian pregnancy, fiJtboiigh eertain large ce][|^ have' 

been found fcv some observers and described as decidual. * 

• » * ^ ^ ^ , 

The great majf)rity of oase% of oVai'iaii pi’cgnancy have 

,t.crmmatpd by rupture at an early period ^ gestatum. 
Some, however, have pro^resXed up^to or beyond the mid- 
term. An interesting example has been recorded by McCJann 
fti which pregnancy continued for five and a- half months,, 
the sac being apparently on.thb point of rupture when the 
operation was p'erform^d. *In this ca4e, the gestation vtras 
situatbd in the functionally aqtiYC*part«of an ovary, whlph^ 
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ab^dy the soat of a cystio tumour. A considorable 
number of ‘coses of refuted ovarian pregnancy at term have 
betm recorded, but in* most instances the evidence* of their 
’j^act nature is inconclusive. , ^ 

y^Vawian pregnancy cannot be distinguished by clinical 
.^ti^thods from tubal pregnancy ; questions ‘of diagnosis and 
t^batment aire therefore identical with those of the . latter 
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. Fl<J. 72. — Ovftriajii Pregnancy (Van yu.'ifionbrock). The Ovum has * 
developed in a Oraalian Follicle ; Rujit^iro has occurred on the 
free surface of the Gestation-Sac. 

■" 4. • 

*condi^6n. The anaUim ic^ diagnosis of an oyarian preg- 
nancy is to be madd chie^y by 'careful attentipn to its 
r^ta^ns invitUj which must be those of the normal ovary. 
^Eurtherf ovarian^ tissue^ust Be recognisable on microscopic 
.texaminatipn in, seteral j)arts of Molestation sac, showing. 

the ovaiy has been expanded by its growth. ThB. . 
. blsiblogical. elements whiclS^ are cbaractedatio of ovarian 
-tii^he, are (Graafian follicles, IsorjTora lutea,* and in thej 
^^^^ee of d^jSuito y^^ bodies, (dusters of Juteiif cells. ^ 
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Its differential diagnosis by clinical methods from tubal , • 

, pregnancy * is impracticable in the present state of our ' * 
knowledge, careful examination of th* complete specimen, . 
after, removal, being required to determine its true u^ture. ' / ■ 

'tubal PREGNANCY* : 

The lodgment of n fertilised ovum in the Fallopian tub^.i'. ■ 
is not uncommon. Tlio causes of the arroat of the. ovum In 
the tube on its jouriiej' to the, uterus are^probably not ' 
patlujlogical. ino.^kt of the older explanations having been 
disproved or ahandtined from lack of supporting evidence. . 

It is known, liowever, that diverticula of tJie tubal canal are ' 
soTnetiines found running up into the fibro-mii.sciilar wall of 
the tube : it is possible i herefore, that an ovum, either before , 
or after being h'rtilised. may wiAuler into one *of these 
and, being detained there, may become engrafted 
upon the nnu'ous membrane, which has the same structure 
as lliat of the tube proper. And further, the apatomical 
arrangement of tlie tubal inueo.sa is such that the ovum may 
rcjulily become detained ainong the complex jramificatipns 
of the tuhaJ plicae in the outer portion of the canal. The 
view that arrest of the ovum in the t ube may be due to suoh 
^morbid conditions as salpingitis, or partial occlusion of the’ 
tubal lumen by adhesions, has not received .support from 
morbid anatomy, and must be^vbandoned. Aige and apejial •. 
, condition tlo pot inf)\ienee its occurrence; it may be met|* 
with in a first t)r in any sniwe^quent pregi\ancy, anjJ 
fatter easer it may follow normal gestation after «an interval! 
* varying from a few months? to many years. Tubal pregnaiiey ’ 
is in all probability to be regarded as an accidental ocqWr v 
mice ; itfis a morbid condition only the sense of iijvolvin| . 
both tho mother and th^ovum in,sei’ioua risks. Consequently ; 
gravid tiibes are usually healtiiy at*the time of the occuir 
renee of, gestation (Fig. *77) j in somf» cases. However^ lyyi- 
dences of chronic salpiujjitis arc found, showing •that this ' 
condition sometimes precedes tho gestafion (Fig.^TB).' - 

Anatomyi- -Tubal pregnancy gives rise to, a scries of' 
well-marked changes in the 'ute^S, and ip the affect^ 
Fallopian thl^e ; the former are uniform and constant,* the ^ 
^ latter vary with' the location >01 the?.pVum. Tl^a 



172 


ABNORMAL PREGNANCY 


always shows a nRrtain amount of enlarg ement, accom- 
panied withjjDftoftiBtfof t h^ coryix i 

both aro recognisabU^ clinically, although the softcning'of 



c Fig. 73. — Section through a Gravid Fallopian Tube, illufitrating tlio 
. /ormation of a Tubal Molo»(Whitridgi%\Villiuiiia). Yilli wlrtch 
have penetrated deeply int<r the wall of the tube, probably 
indicating the origiaal iinplantatioii silo; fe.r., Blood-clot con- 
taining chorionic villi seen in section : in the centre of the mass 
is arf irregular space repreBonting tho aniniotic eac. 

• c 

( the lips of tbe external os is not so well markedias in uterine 
pregnancy. ^The^^^j^tgrag,,^^^ of 

fflonfbft^tat,i an TUe.ftRSjQSaetWltn is 
«epp^]^^teTy.' converted a decidual membrane fhdis- 
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tiiiguishable from the decidua vera of normal uterine preg- 
nancy. This change ]|^as been spoken of by Webster as the’ ‘ 
' decidual reaction ’ of -the uterus. In the affectq4J;?f6e the 
cliJinges are^ mainly confined to the neighbourhood of the 
ovnin^ distant parts showing practically no change^ recog- 
nisable with Hic iicaked eye. No true formatio n pf a deckinn. 
occurs in the lube , although it has been demonstrated that 
clusters of large ‘decidual’ cells may be found here and 
there in tlic mucous membrane of both the affected and the ^ 
Tinaffec^ted tube. The portion of the tube which enclosesj 
tlic ovum is usually called the geMation-sac. ^ 

Tl?e fertiKsed ovum lodges most frequently in the 
of the tube, nioi’e rarely in the I'sthmus, and least frequently 
of all ill thcj iniatat 'dinl portion. J( lias be(‘ri clearly shown 
that, when lodged in the tube, the fertilised ovum buries 
itself in the nialernaJ tissues vc^ry imieh in the same^maimer 
as ill uterine pregnancy. The inueous membrane under- 
goc's no 4 m‘parat<^^^^^ as does the endometrium ; 

penetration of tlie lissims is easy, and there a](f[)ears' to bo 
no doubt that the, ovum actually reaches the muscular coat 
and becomes completely imbedded iu it . The ovum thus 
d(^velops, for a time at any rate, in a cavity hollowed out 
of the substance of the tube-wall and practically shut off 
from tlio tube-Iunien. This arningeinent compensates, to 
some extent, for the absence of a complete decidual invest- ; 
nieiit, iuid renders tlu^ early lodgment of the^ovum more ■ 
secure. Tlie formation of the embryo and, of the embryonic 
coverings proceeds in the same manner as in uterine preg^ 
nancy. At.the .site of the growitig ovum the tube unrfergoes 
•rapid disteusioii and assuinos a somewhat oval. form. •Tie 
wall of the disteiulcd portion becomes considerably thinned ; 
thi^ thinning is dm^. in part Icf the abs&ice of compensatory 
muscular hypertrophy, such as takovs place in the gravid^ 
uterus, a^d in part to flie eroding action of the choi^ion, 
which penetrates the tisKsims, and still fjirther thkis tlie ^all. 
When thd ovum lodges in tUe ampullary portion fihfi ab- 
dom4n4d-^o^itiuin.„iilmQst^ iiitariaily .be ( mx n nsL.Qccluded -^betorc 
thmend .QtJbbewaeaand xnnnth,,(eigl).th week) ; wheri the ovum 
lies in the isthmus or the interstitial portion the abdominal 
ostium does not Fffe. 7T1, The condition flf the ostium, 

as will appear later, has an important oJinical bearing. A 

* * 
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f ravvl usually found, on opening ‘the abdomen^ to 
aVe contracted adheajqns to surrounding struotuies ; and, 
.:.,pt spots whore, the penetrating villi have I'eached, or nearly 
j'i^aohed, the peritoneal coat, thick layers of lymph become 
f depositpd, the effect of which is to strengthen the weak 8 pt‘)t. 
From this acejount it is obvious that the ability of the 
FaUopian tiibe to continue to accommodate the growing 
jl. ovum is by no means certain ; as a matter of fact it fails to 
^^do so except in extremely rare instances. It is, however, 
believed that genuine cases arc on record of gestation con- 
tinuing to te/m. or nearly to term, in an unriiptiired Fallo- 
pian tube. Failing this event, cither the ovunids flesUfoved, 

or it cscapor^i from its cramped sinroundings and pursues its 
development under more favourable conditions. TJic ovum 
may be destroyed in Mfu l)y luemorrhagc vvhicli converts it 
into a tubal mole ; or it may be detached from its base and 
;expelled either through the patent abdominal ostium {tubal 
'abortion), or through a rent in tlio wall of lire tube {tubal 
rupliire). Ifi some instances rupture occxirs without causing 
complete detachment of flio ovum : its existence is not then 
necessarily terminated, for developJiiont may proceed in the 
freer space thus gained for it. 

Mole . — The mode of formation of a tubal mole 
is wellshowm in I?’ig. 7.‘b which repr(;sents a transvei*sc section 
through a gravid Fallopian tiibe at the site of irnf)lantation 
:‘1of the ovuni. The lumen of the tube is occupitMl by an oval 
mass ot blood-clot dej^achc^l completely from the wall ; a 
/iavity of irregular shape, representing the amniotic sac, is 
,.eeen, placed somew^hat extfenlrioally in the midst of the 
blood-clot, ^he effect of the hcjmorrhage has clearly been 
to break up the chorion, w hich at this early period is covered 
in all parts with villi ; many detached villi are seen in 
^ section in the blood-clot surrounding the ovum ; a few arc 
seerf, still retaining their attachment to the ovuim, othets are 
,\^nf'to be* buried i,»i the tube \ 7 all and to b 6 broken off 
^tireljifrom the ovum. The^'e is no appreciable thinning of 
the wall of the tube except at the ri^ht of the fipire, wdiere 
>;^^horionic" villi can be seen to have penetraioti nearly as far 
' the peiftoneal investment, tjius breaking up the muscular 
pf.thS ttibei Tfeisi spot probably represents the pit in 
the ovum pi^naU^ imbeddedr Bemains^of the 
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branching plicao of the tubal mnscosa are ako flattened 
out against the tube wall, which indjpato that the of'um has i 
lodged id the ampullary portion of the tube. In Pig. 74 
are seen tho^ naked-eye appearances of a tubal mole in aifu 



Fio. 74.— ^ubal Mole i» nitii, Lai4 Opoii by fiougitudinal lucisioa of 
* the TuIki (Chai'iiig Cross IIoapitalAluseum). The mole ocounies 
.the iiiiior half of the ainpullarj {(ortion of the tube.. 'Thb * 
abuo^inal ostiiiiii is piifeiit. ^ • 

• • • * 

laid open’by longitudinal section ; the tube was rei^oved on 

account of hsembrrha^ through the ujiscaled abdominal 
ostium. ^ 

The statement is made by BJamLSntton thift. ‘a.tnib'll 
mole k.dne tp blood .extrayasated oir<hila.(iDn.oithe,' 

en^by yo-* opinion.rests solt^ly.upoi^the observation by’'^ 
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this author .of the oiccurrenco in the tubal mole of 'Quolgfttfid 
red.felo!Qi^::ftorp,uacles s\joh as are foimd in the blood of the 
embryo, but not in that of the adult. In reality alf that this 
observation proves is that there is in the mole ipi admixture 
, ,bf .©mb^yonic blood ; but it cannot be supposed that. .tubal 



Ij’lO. 7.i.— Chorionic Vilji from n Tiihal ]Moln. Tho lar^'p inihoddcd 
villus is seen to have lost its oi>itholiiil rovering ; fts stroum 
*' contains very few nuclei. The frro villi hnvo jnaserved their 
* epithelium, which ronsisVs of a double row of colls. .Syncytial 
buds in section are seen in tfi<! upper part of the figure.*' * , 

c ^ I. « , 

moles, which are much larger hnd heavier than the enxbryo, 
can. be foi^med by extravasation 6f ombryonic blood alone. ■ 
T^ero is no doubt that they consist alinoaf. entirely of 
'^natemal l^pod, which has been extravasated from the tube 
among the vijli. , ' ‘ • 

V ^ ln^tuba| pregnaiacy the^requency with wliioh m.olc8‘'occur 
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is far greater than in the case of uterine pregnancy, probably 
on account of t^le*^^^ater insecurity of the ovuline attach- 
ments in* the foriuer. The formation g( a mole is frequently 
accompaiiiojJ by more or less luemorrhago through - the 
unsealed abdominal ostium. The ovum is of course de- 
stroyed by this pro(3css ; .siaajl moles •may, perhaps, bo 
retained in the tube and gradually disposed of by ab.SOrgtlOIl ; 
larger moJos are usually expelled by tubal rupture or abor- 
tion, Suppuration of a mole retained Jn the tube probably 



Kic. Ta.- -TiilKil*Prefj:ii;uioy, terminating' in Ahoi’tinn. Tho hihal ^ 
iriolo is soon partly oxtruil*M tiiroush tlio nlxtvnn'ual 
• Tlio tuhg is coiivoliii-eil and its walls tliiokenod from chronic 
* siil])inj'itis ; its lumen is dikitod and full of blood. * * 

« 

only occuM as the result of some form 'of iufeetion, sueh as> 
sepsis,, gonorrjKX'a, or bowel-jiifcetion. 

fn opeiffiting on eases of tubal gestation a mole is fre- 
quently found among tlie Hixloorl effuseePinto the* peritoneal 
cavity by rupture or abortion ; it exactly resembles lump 
of blood-clot, and ma^ remain unuoticed nnlcss •carefully 
looked for. Small moles are nearly globular (Fig. 7J) ; larger 
ones are oval jin shapCj. heavier and. firmer j^han simply 
clotted blood '(Fig. 74) ;* they often show remains of tile’ 
amniotic sac on section, and on iniorosdbpio examination! 
B.M. . 12 
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tafter suitable hardening, are found to oont^n chorionic \rilli 
;^mbedded in clotted blood. • ^ 

The recognition of chorionic villi under these conditions 
'A is a matter of .some clinical importance. Aa shoym in Fig. 7 r>. 

' some aie free^ others imbedded in the blood-clot. The former 
are covered by epithelium, definitely recognisable as that of 
the chorion, since it is composed of two layers --the outer 
layer consisting of irreguLarly nucleated plasmodium (the 
syncytium), the inner layer consisting of a sjugle row of low 
columnar cei^s (Laiigluins' layer). The latter have {il‘mO'»t 
completely lost their epithelium, while the stroma of , all tlie 
villi has undergone considerable degeneration'^aild appears 
struct urele.ss. The epithelinm retains vitality for a longer 
period after the dcslnietion of thf^ o\iim than the stroma ; 
this difference is due to the faef that the former is normally 
nourished directly by the maternal hlood with wJiieh it is 
’always in contact, ^\Jule the lattcT is normally nourished by 
the blood in the f<€tal capillaries. The epithelium <‘an t liere- 
fore draw nourishment from the effused blood in a mole, ami 
thus survive, while the stroma, being suddenly cut ('ft from 
its source of nutrition, perishes with the embryo. Owing to 
survival of tJxe epithelium^ villi can be recognised in a mole 
(Ipaaniy -.weeks after its formation. Around the villi is seen 
hlood-clot, in varying degree's of eoniraetion /.r.. with a 
variable amount of fibrinous network. SoiiielinuM quite 
fresh -lookiMg villi may be Joiiiid in a rcci^iit tubal mol(\ 
Ty ^Qlaborlion ( ie . (inr .i>-Xi:o4tue ntly . in 


' the alKlomiual ostiuui rconauis patent- during the 

;firfl^ two‘ months of gestation ; it is believed that it occurs 
blmost aa comnipnly as ruptiftrc in this variety, of tubal 
ipEegnancy. In the isthmial and interstitial varieties, how- 
ever, rupture is jnufch more frequent than abortion ; in, the 
' 'laJdter variety tubal abortion consists in the discharge of the 
|ovum through the utorincr ostium into the uteaiine cavity. 
ISin'^aborteQ tubal oVum, as a rule, has been previously con- 
jvertedf into a mole, but this is not always the case. The 
in the j[^pcess of tubal abortion is. the separatimx 
loLthe from its attachments. We have seen that as 

a rule th% qvum develops within .the tube wall, not in the 
^ liimen of the canal. At the site dt implantation the lumen 
' W^i^torted and dbmprSsed by the pressure of the growing 
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ovum. At some point the tubal investment ^ve« ^ay and 
the gestation StTe raptures into the lumen of the tube ; this 
forms the first stop in the occurrence of a tubal abortion. . 
Berkeley and BOnney described this process as ‘ intra!rtubal| 
n^>tuce ’ to distinguish it from ‘tubal rupture* in urhiohl 
the sac opens into the peritoneum or tlw broad Tgament ') 
{vide infra). 

The actual process of abortion is seen in Fig. 76, which 
shows that the mole has been partly pxpelled through the 
dilated abdominal ostium. The main factor m its produc; 
tioii i| nndoubk ij}' muscular contraction of.tiwf unaffected 



Fig. 77.— -'J'iiba.1 Frogiiaiuiy of FoiTr to Five Weeks’ Duration, 
liupturo hiiij occuTved in the isthtninl portiou*of the tube and a 
small mole has been extrmled^ The abdominal ostium is pgtent, i 
and the ainpuliary portion ihowi^liltle iilteration. 


"prjrtipftsof the tube; the •process constitutes a miniature 
labour , consisting of a stage of dilatation followed by, a stag© 
of expulsion, which again is succeeded b^a stage of retrautiou. 
The developniontal unity^of the utei^ and Fallopiap tubes 
no doub^ ^Bcounts for this physiological analogy. The qoioi'* 
tractions are perhaps reflexly exoiteQ by h^moithaget' ; 
causing sudden distension of ttie tube. The exp'nlsina pf 
ojffam.JUAyJt»nj3Qinplet»-,.^^ T^in the latter the;^ 

ovum is detained in the insuffidently dilat^ i^donfinai.1 
(^tirnn, or a portion of it may remain atta%^^' tbie bri^ai - 
^plantation site of thebvuln, the bulk pl whldh- has beep:.’ 

Here again the. analo]^. with ulerme.ahei^.on 'wUlV 
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be obyio\is. Tubal abortiou may be attended . by. aevcrei 
internal bleecbng, equal in severity to tJiat caused by rupture -J 
its result as regards," the ovum is iuv^ariably to destroy it. 
■After the expulsion of the ovum the tube usqally remains 
; considetably distended with blood (Fig. 76). but it is believed 
I that it mav rapidly retract and resume its normal sliape and 


; calibre, leaving no tract' to the 


Amnion 

rind iirol.nidlrtp 

into {vntxnuiAl 



— liiljii-l’oiitoiifcjil lluptluo 
of tlie ^liiiprumnjalic ; after 

Oiles). Thjchoiion Imn boon torn,, 
but th«3 amnit'ij reinjuns intuot, th(' 
contiibud within it; tlio 
placental portion of l.ho choriois is 
uninjured. I'he ftnt us may survive. 


naked eye of liaving l)oen 
recently gravid. Jt 
i n i] KISS i b le to d i s t i ng ii i s lx 
tidial abortion froin.lidiat 
rujitiini^by elinUjaJ* diag- 
nosis. 

Tubal iiupture. - In 
wbatevcjr part of the Fal- 
lopian lube the fertilised 
ovum may be lodgt'd. there 
is a tendency to the occur- 
r(‘ne(^ of s})onUuieous rup- 
ture. In t he islhmialand 
interstitial varieties rup- 
ture is apt to occur earlier 
tlian in the ampulJary 
variety, owing to the fact 
that th(^ latt(5r is larger 
and more distensible than 
either of the former, iie.- 
t we en ihLeeiglxth ajxd-lenili 
WJL*ek is the commonest 
tinie for rupture to occur, 
but it may be earlier ox 
later than this. The 
(‘onditions wlricli predis- 


j)ose to rufiturc have been 
mention(?d — viz., thiimiiig..^f the tube.wall by-distottHion and 
T:he eroding action fit th(LyiitL Jfi addition, there is probably 
a detcfrmjnijig cause in most instances, such as a jguuUjUuj. 


increase t in ^ of ^ the ovum from hae morrhage, or a|jg fet 


increase in vascular tension from some jmusKjular effort on 
^lltient. Occasionally the eroding action of 
tile villi alone w.iij determine spontaneous pofforation of the 
#all of the tube. * QrlcJiisiw-of 
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j an cgs-onlial. Jactoz' in the causation of ruptin*e, for this 
accident fre((uontly occurs without it, even in the ampullary 
variety. 'Any part of the walJ of tlie.distendecl yjortion of 
the tube may burst. 

The regul^s of rupture, in so far as the life of thcoyjjywi is 
concerned, deptuid to a great <‘.xtent upon po.sition of the 
rent. Jf occurring upon the roof or .sides of the tube, the 


Kupburcfi 
chori^in 



Kuuldir^Hi tube 
- wall 

M-a I to Tt > 


AnmlotK 

Ciivitiy 


Penloncuir. of 
broad 


Coainective tis&uc of 
l^iod Ilgam CM It 


Fkj. 7i).- Jntm-l*uritoiiu;il Hiiptun* ui' tlio Tiil»o Mis*- 
; aitordlos). 'I’lip rhoriori and tiirfninii 
btith torn, and Ihn fad us lias OM'apoji 

from tho {^ostalioii sar- llio pliuontal portion of 
.Uio cliovion is injurc'd. Tlio laitn!^ will iierish. 


• • • 

rupture wi^l involve the peritonaal oov'ering, and the blood 
effused will therefore be poured out p fiS - 

tSil?:a’l..<5ft.Y,lty, jvhile the raoleVay be completely cJcpelled 
through the rent (Fig. 'W)).* If, on the ollTer hand,, the tear^ 
takes place in the floor of the tube, the peritoneal poat npta^ 
escape, while the effused blood and the discharged ov^'i will 
make their way featWfifio'tlie* layers of the broadJsiganient., 
gradually separating them and burrowing* in th^onneotive 
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'tiasuo whiuh thia ligament oontaina (Figa. 80 and 81 ). This 
form of rupture is very imcoiumoii end occurs mainly in 
.cases of istfiniial pregnancy, sine# the lower wall of this 
portion of the tube is less completely invested by peritoneum 
than the ampulla. The former is known as vitra -peritoneal 
rupture, the lattbr as hitra-hgamentary or extra-peritoneal 
rupture. In both varieties the ovum is, as a rule, destroyed 
by previous hfcmorrhage and converted into a mol e. Apart 



Gc•^tM.^,tiorl s/u 
and chorion 
ruptured 

Peritoneum of 
brood hg^rtnuent 


Amnion intake t 
And protf^udme 
into biortd li^ment 


Blood dot 


, 80 — -Intia-Liff.iTPentan lUi})tiii< ot the Tub* 
(diagniiumutic , nltei Ijiles) The iiiiiniou aiul 
iJu* placoutiil poition of tuo ciioiiuu niiin^uKd. 
Tho fcjLtus mH\ snivue 


from haemorrhage, pregnancy alnio<it iinariably comes to an 
CT3:*?QT!f t Tie ^n ion is rupt ured or (6) it tho> placental por- 
Jfion of the chorion is laeefated or detached by the ruptui^ 
(figs. 79 and 81).* Occasional! however, the ovum may 
Otmtinue its development, and ^ auch oa>sef! it is observed 
that the* amnion lias remained inta(*t, and that the placental 
* •'tion was so situated as to escape injury from the rupture 
^jii78 and 80). In inlra^'-pcritqncal rupture ttie placenta 
increVe out of the rent and becomes attached to the 
surfaces, while layers of lyjiaph are 

the villi 8. 

' ^all 0 i 
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deposited upon the exposed amnion from the suxrcfhndinf; 
peritoneum, forming a fake membrane which confltitutea a 
second^ gestation aac This se^ndary sac becomes 
fuither strejigtht'ocd by adhesion to the neighbouring peri- 
toneal surfaces, including omentum, coila of lutesttne, and 
the abdominal parietes 1’he ovum vs mow known as a 
scQondaiy aMomtnal (intra ppt itoneal) pregnancy. Precisely 
similar rt'sults may follow extra iientoneal rupture, and 



I’Ki si, — lull I r,i^iuientu-\ 'Rii]ituie (tf tho Tube 
<lns;i miiuitu Vjibs) The choiioii ind 

tinniou hiiM' both Iwiiit toui, and tb<» pUtcufal 
pnilKiit nt tU( (li<i|iou \s inpiied The ftv.%18 will 
p( ii'' 1 j lUoidiujj is mil i-li,?aincnt 




tof the same leasoiis the condition' is then described as 
8 ei 0 i\dwry ubilomnml (wfra ligamentary) pregmnay (Fig. 80).* 
Of mtra-kgamentary pregnancy two laiieties are described. 
In the qa^rioc variety the ovum in tts growth raises the 
anterior peritoneal layer of Aie broad ligam^t, and strips 
rthe peritoneum from the* abdominal waH When fully dc- 
nrcloped, buch a gestation sac may be incised anc^evocuated 
without entering the peritoneal cavity at all. In the 
£pataii(pr vaiiety the postcAot layer o)^tbo bi^ad ligambnt 
and the floor of the pouch of Douglas «ro elevated by tihe 
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growth* of the foetus, and the sac can then only be reached 
► bv a trana-peritoneal oi>oration. Both intra-pcritoneal and 
intra -lljgamentary pr<^riancj|?' inay_ coni to tefoi ; iJiC 

it ‘ ftUso lahour / auAthe 
foetus perishes. 1'lie occurreriec of this false ^labour is a 
physiological poir^ of great inierost and importance, buk 
we have no iiifomuition as to its causation, or the mode ini 
which it leads to tlie death of tlic fad.iis. Kalso labour is 
‘ with, pain, which is mistaken by 

• the patient for lal)oinv, but tliert^ is no clinical cvidenc‘e tiiai 
uterine contractions play any part in its production.^ ^itra- 
ligamentary pregnancy may undergo ^'iccmidary ^tipture into 
the peritoneal cavity : even then the ovum is not in all 
cases destroyed, but ma3' continue as an in tra- peritoneal 
pregnancy. 

. In tHe iutra-peritoneal form of st^condary abdominal 
pregnancy the gestation sac consists of a nu^nbrane which 
is largely inflammatory in origin, and is composed of layers 
o£-lymplx. deposited upon the amnion, in which organisation 
has proceeded to a variable extent. This membrane becomes 
closely adherent internally to tJie amnion, externally to the 
abdominal walls, and to the viscera, which structures sup])ort 
it and add to its strength. A great deal of the placental 
shlood supply is obtained [roiii adherent onuuitum and ' 
mesentery. 

Iq. the in^ra-ligamentary form the gestation sac consists 
I of the tissues . camposing tSie broad Jigament, which are 
jW>gre.^ively expanded as tIio^f(X)tus grows. Tliis prq^coss 
i involves gi’cat changes, in tTio uJiatomical relations , of th<i 
pacta. Thus thej^eritoncum is Aisod from the pelvis, and 
» stripped off the anterior abdominal wall* so that thc^ reflection 
which corresponds t</ the floor of tlie ntero-vesical poupli 
\riay exceed the height of the umbilicus (anterior variety), 
or the level of the pbuch ^f Douglas is raised^ ancf the 
, mesentery of the coldh on either side may be opened up and 
stretched over the gestation Sac. An incidental 'result' of 
these changes is theft in such cases ^Jic^sac may be opened by 
■ I an al>don^naI incision without traversing the peritoneal 
cavity at* all ^nterioi; variety). 

*Many cases at'c ole record, both in ancient and in modem 
in which antc[xtfa.-uterine foetus has been retained 
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within the abdoniinal cavity for many years after its death. 
In some of. these cases llie gestation sac has become in fe cted • 
from the? bowel or the uterus, and suppufation has occuirSd, 
resulting in^the formation of ^tuloMft.cooimimications with 
the extcrj(»r,, or with the neighbouring hollow viseem — ^large 
intej^ine. bladder, and vagipa. Through .those fistulas foetal 
bones arc from time to time discharged. When, however, 
the sac remains free fi‘om infection the body of the. foetus 
shrinks by absorption ttf its fluid copstituents, and upon 
the dried tissutJs lime-salts become freely ch^posited, con- 
vertii^g jt into a lUh opm lion. In this condition it may bo 
retainod fof ma/iy years with little disturbance to the 
patient. Ur». 

*/Oh 

Clinicar Features of Tubal Pregnancy , 

This subject will be eoiisiclcred in relation to tliroe 
si ages : (a) before the oceiirrenee of internal hamorrhage, 

(b) after that occuirrence, (c) in secondary abdominal preg- 
nancy. 

{a) Before the Occurrence of Internal Haemorrhage. — 
At this time tubal pregnancy gives rise to little more local or 
general disturbance than tloes an early pregmincy in the 
uterus. An important symptom often associated with this 
piiaso — namely, a brief period of amenorrha?a — is a most 
useful aid in diagnosis, but it is by no means al\ttays present. 
Wlien a healtlryr adult woman, who is usurfilly regular, goes 
for two or three Yvoeks over tjie expecttHl date of her |)erio(dp 
there is a strong presumption of pregnancy, but at this time 
there may be little to indieliie whether pregnancy is ute-rine 
or extra-nteriiie. In *tlie latter case, however, amenorrhoea 
.brief. duraUon,- aeldom jnb.rc tlmii seven or ,^ight 
i J'ilP.Tl. giv es p l a ce ^ f o. hRmorrh^ge . In somethin g * 

UteS PW <5ent. .of_ causes . thete»,U4 .Jid intewup.tion Qf. 
struajbion . at aU, and tliesefore wliilo (ftneuQrrhflca forms a 
juseful positive indication, no* importance whatever* can be 
(attached to its absenep. "Recurrent att&cks of abdominal 

' - • * *'''|^ - ‘ ' ' ' ' ’’St- 

pain on the styne side as the gravid tubp are often,met with, 
and are probably due to tubal distension. it is quit^ 
unusual for an extra-uterirfe gestation to continue undtsj 
l^bei^ beyond the end of the second month, there is no tiiyu . • 
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'./fdf of other general symptoms of pregnancy. 

nvBnt 'occaaipnally morning sickness and early ^st changes 
;;i>)nky l>e met v»ith. • 

5^?; ' :■ VThe 'y^'^m'Dt ured aravid ty^e forms an clastic sweUing lying 
posteriorly or postero-Iaterally to the hterus (Pig. 



Fig. 82 Tubal Aboition with Hematosalpinx (Humm). 'Jho ovum, 

(Oil verted into amole; h«8 bwic^x polled from tlio tube, vliu hicim^iris 
distended with blood. The ^tavid tube ociupioB the lelt posteiior 
quartei of the pohis, pnd is connected! by a podido with the uteiine 
co:(nu. ,, 

** • c 

82) ; it^iay in rar© cases be found in the utero- vesical pouch. 
Pi^atin^veyifolH ato often to bo felt beneath it. Its pliysical 
ioharacteriido not distinguish it from tubal onlergements duo 
I Lo other oausps, and its nature can only be deduced from the 
"ac^QVtpanying symptomsY^ 

.< Jtt appears oertdhn; froth clinical ohservationj;. thafaymp-^^ 
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toms other than those just described do not oconr until 
haoniorrhago has taken place — either into the tube itself^ * 
into thc*peritoneal cavity, or into thp broad ligament. In 
the inajorilgr of cases the first sign of disturbance is the 
occurrence pf a little external bleeding from tho uterus 
(mctrorrhagia)j which may precede by a few days any of the 
more serious symptoms which inevitably follow. These 
symptoms, which will be described below, are commonly 
regarded as the symptoms of extra-qterine gestation, but 
they are in reality serondaty symptoms, inasmuch as they 
resul* not directly from the gestation, bii? from certain 
dist iirbancAi which either destroy the ovum or greatly 
modify the course of its development Naturally the 
secoiiflary symptoms are not uniform, for they depend 
upon the nature and e\tent of the damage which has been 
^UlStalUt'<l by the ovum and the tube. In any case h. markodi 
and rapifl transformation of the clmic-il features takes place 
as soon as the normal coniso of gc>talion is disturbed. 

{b) After the Occurrence of Internal Bleeding. — ^Tho 
uterine hsemorrhage eontinues and is usually steady, not 
irregular, moderate in amount, and dark in colour. Separa- 
tion and discharge of the decidua may also occur, sometimes 
in the form of a complete cast of the uterus, more often in 
fragments ; m some cases the discharge of the decidua is not 
recognised at all, and it is possible that it may be cast off 
gradually in the form of debjris. The characters of the 
decidua are definite and uniform, and their recognition may 
he of considerable help in diagnosis. ^ » • 

* Tho decidual membrane is* snippth upon it.vitvni^ and 
rouglx upon its outpi; surhlce, which is also often beset with 
small papillary elevations. Microscopically it is seen to con- 
sist of a auncrflcial comp act layer aim a deep retici daj t gd-o r 
c ay^^noiia layer (Fig. 8'p. The surface epithelium isalmosfi 
enticely lost, and Y^.ry glands &re to be foimd in the 
compact layer, which consists of olodtily packed masses sof 
oval, round, or polygonal gette with large globulaflnuoloi— 
the de^iefu^ &>IU. Many*largo vgopgs sjTiuggp and numeroiis 
interstitial ^morrhag es. sometimes of large sizp, are com- 
monly found in this paH of the membrane afjier it has been 
shed, The *deep layer contains many irregularly dUtCted 
in most of which the epithelium is h^ly well < 
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served. The presence of deckhical cells in small numbers in 
• tissue passed from the uterus is not of much importance, but 
a membrane possessing tlie characters above described is 
distinctive of pi-egnancy. Jji„.ca.ses,...oLuteimc,.,prog|«wicy 
J[abqrtioa) traces of chorionic epithelium will, usually ...be 





FjCt. 815. '-l)oritluiil t’astfrum a case of (iocil.it Lon. A 

Largo int-erstitial lirt^inun-lmgo, ifrj,sooii in tlHJCc.iitrc of inoiJiLnirio ; 
to the left are .scon efusters of tlocidual cells. « 

c- 

* " , - 

found atta c hed to t he* decidual, membi'a ne. but. jiaturally 
iW.C3£iiLft9.t^be,iS!ro^^ e.xtf3,-uterme. pieguanoy. 

The fi linjcal results of internal bleeding in tubal prog- 
jtiLit py are. variable* and mainly dbpend upon two factors, 
. viz., the qkjn^nt and the rajgndity of the bleeding. If the 
haemorrhage is^ rapid and the amount of blood lost groat, the 
.afftteed blood becomes distributed oyer the geneiUl peritoneal 
f cayity, and tends to ooouniulate in the most dependent parts, 
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V iz., the pouch of Douglas and the renal potiches ; this is the 
f'.yp^' sometimes spoken of as ^ intra-peritoneal 
flooding.^ If the haunorrhage is slo4^ or the amount small, 
tiic effused blood becomes quickly shut off from the general 
peritoneal cavity by the formation of ]ym 2 )h arounciit ; this 
is the ency-'itf'd tyi)e. 

Diffuse Type of Intra-peritoneal Bleeding. — Oecasionallyt 
;a single siKl(h'.n haimon-liage occurs so rapid and j)rofuse as 
?to cause deatli in a f<?w hours, before surgical aid can b« 
'obtained. Blacker bus recorded a ease which ended fatally 
in t^eqly minuses. In siieh a case the fia^morrhage is 
always intfti -peritoneal, and may ])c due cither to tubal 
ruptui’c or to tubal abortion. Alore frequently diffuse 
hccmoj rluige is less st^vere, ceases spojitaneously fiftci* a time, 
and, wJiile iinpeiilUiig the patient’s life, is not necessarily 
fatal. It may, however, recur after an interval aTid j)rove 
ultimately fatal. The initial attack of bleedijig may occur/ 
without any exciting cause, when the f)aticnt is at rest in’ 
bed, or even w^hen aslee]) : more often it a})pear8 to have been , 
induced by some slight muscailar effort, such as that eaitailed ’ 
by orcliiiary domestic work or by the act of defiocation. 

Severe alxlominal pain, sudden in onset, situated in one 
or both iliac regions, is usually the lirst sj^mptom. Jt is 
often quickly followed by vomiting, and may IcTad to faint- 
ness^ or, less ottou, to aciutal loss of consciousness from 
syiicoj)e. these symptoms sui)Grvene, , in oases of 

profuse l)leeding, th(? signs and syrnijtonis of concealed 
hjemorrhage— -pallor, ra])id ijnd feeble pulse, deej) labour^i 
breathing (air hunger), restlessfiess, coldness of the extremi- 
ties or of the whole skirVsurface of the hcnly, sweating, 
depression of tcnn)eTature. Slight haunorrhage from the 
uV-rus w ill also usually occur. ' 

The^presgnee of a la^e amount of free blood in the peri* 
toneal cavity can usually be datected by percussion ; wheii 
the 2)atienl- is lying down,- it gravitates <iito the Aanks, whieh 
accordingly become dull, axVl the area of dulneitts shifts 
slowly when the po.sitioii*of the patient ^las been. altered. 

Gradual ynprovement sui>crvoues, and in tw^o or three 
days the symjxtoms generally subside. There is, however, 
great risk under these citcumsttunces of renewal of the 
bleeding, wdiich will manifest itself by recurrence of morq or 
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> 1^ aeute attacks of pain and of some of the symptoms of 
• ^Jiock. • Even while the patient is confined to bed recurrences 
. of bleeding may be met with, a risk which is sitfiicieutly 
- explained by the anatomical points already referred to. 

Wh^u a diffuse haemorrhage, though severCj is not Jau-ge 
epough immediately to imjjeril life the symptoms resemble 
those of the. condition, often called ‘ pgritoinsm,’ and are 
common, with variations, to many circumstances under 
which fluid suddenly escapes into the peritoneal cavity. 

,; Th.ese symptoms are ftcute^ .abdpTpinal.pain, at first located 
t0.'jouc iliac region, but soon becoming general, with^m^iti or 
less profo un d ^hoc k : the symptoms of shock* differ frpm 
tlLesc,of.pi.-ofuse bleeding chiefly in the absence of restlessness 
an d a ir-hunger. The pain may last for many hours, and ) 
may be accompanied by tabdominal distension and by 
vomiting', but the latter is not persistent. 

The diagnosis of tubal juregnancy under these conditions 
is sometimes fairly simple. When there has been a })rofuse 
loss of blood the fact that internal bleeding has occurred will 
be obvious from the signs already described a history of a 
recent short period of amenorrhoca giving })lace to slight 
uterine bleeding, will suggest the possibility of ectopic 
pregnancy. Pelvic e xamination may .show softening of the 
cerv ix, and a_a 2 Kfilling beWpd Qr ,to._ ope. side of the uterus 
which represents the gravid tube (Fig. 82). These findings 
together make up a strong i)resumptive case for the diagnosis 
of tubal pregnancy with internal bleeding. 

. Whmi the loss of blood has been less severe than this tlic 
symptoms are less characteristic, and there may be some 
doub t whether haemorrhage, perforation of a hollow vigciis, 
or acute inflammation, e.g., of the appendix, has occurred. 

' The history ihay be -Inisleading, inasmuch as early uterine 
‘pregnancy may be associated with any of these surgical 
disasters in women in the fertile period of life. And further, 
t^e local eonditionse may be misleading, for cases have 
.occurred not infrequently in Vs^hich a pelvic swelling taken' 
for a grayid tube- has been revtJaled by operation as an 
^.cutely ir^atfied ovary or a small ovarian .cyst. If. the 
ooqditiop^^ of, thp. parent is ppjt. too. serious to allow of delay, 

! jy^fp^h^.epursp.^ Ji)m cape wilt often, clear up the diagnosis, 

' internal l^iwrrhage has ceased the general' con* 
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dition. rapidly improves, while with such lesions, as perforative / 
peritonitis the general condition as rapidly deteriorates. , ' ' 

Encysted Type of Intra-peritoneal Bleeding. — In i^hiS'; 
form bleedii)g is more gradual than in the diffuse type, and- 
the sign a.of iuterjnai .haemorrhage, are. usually inconj^^upus. 
Nevertheless a certain amount of pallor and quickening of 
the pulse ai“e present from the first, and may becom# more 
pronounced as the case proceeds. The two prominent 
symptoms constantly <‘ncountercd aje pain and uterine 
htpviorrjia^e. 

The 4)ain whicji is met with is almost always sudden in 
onset, and Visually spontaneous, although mu-scular effort 
may appear to excite it ; it is alw’ays severe, ^pd .Jttliy.hc 
inlensc ; beginning in one or other iliae region, it saQn.a$Q.c.ts 
the whole abdomen, but later on may again become localised ; 
it is I'rcrjuently att»“ndcd w'ith vomituig and other* signa^of 
shock, sometin\es with faintness or actual syncope ; aff ^r 
lasting acutoly for several hour.s it subsides, and thereafter 
niay recur at varying intervals of a few days or a week, until 
several attacks have been sustained ; sometimes continuous 
pain witiiout exacerbaiion.s follows the first attack. 

The uterine haemorrhage often begins before the first 
attack of pain ; it shows the charaeteirs already mentioned, 
and may be accompanied by discharge of a decidual cast, 
either complete or in fragments. 

After a few days an irregular plevation of the temperature 
occurs, as a rule, and (Ivis symptom ifi association with pain 
often lead:, to the. erroneous^ diagnosis of an infljimpiatorj"' 
Id^ion. This rise of temperature is due in part to the peri- 
tonitic reaction which oociirs around the effused blood, and* 
results in its isolation, and in part to the absorption of fibrin I 
feiment oi* other products from the des^d blood. 

TJie ^blood which is ^slowly poured into the peritoneal 
cavity from the gravid tube tends to accumulate in tihe most 
dependent part of the peritoneal edVity — th<J ;^uch df .. 
Upyglas. In some cases, probably when the bleeding is very 
slow, the effused blood*does not reach thi pouch of Douglas 
at all ; it beoomes rapidly encysted by adhesive peritonitis 
and is detained in coiitaot with the bleeding pai;t, which may 
be the abdoufinal ostium, or a rent in jsome other pait of the 
tube.; * An . encysted oplleotipn^f :.,blpqd *:mj^thq; pelyfe ..peri: . 
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toneal cavity is called a hcumatocde : when formed 

around the abdominal ostium it is distinguished as peritubal, 
when formed upon afiiptiire in the proximal part dt the tube 
it is called paraltibal (Handley). Around tlipsc encysted 
collections of blood a false capsule is rapidly fprmed by the 
deposition of layers of lymph c^xterruilly, and beneath this 
by oi*^anisation of the superficial layers of the blood-clot. , 
In this way a membrane oue-eiglith to ono-iiuarter of an 
inch in thickness may be formed. In those* rare instances 
where intra-l^gamentary rupture occurs, tlie blood is slowly 
poured out between the layers of the broad liganreitt. and 
this condition is distinguished as a pelvic ha malbuia, Ha?ma- 
toceJo of the poucli of Jloiiglas is far commoner than either 
of the other varieties. 

In some instances considerable inira-tnbal hu?morrliago 
may occur without any escape of blood from the tube taking 
place. An acute attack of pain, or it may be recmm^rit 
attacks, indistinguishable from those just described, usually 
accompanies this form of luemorrhage also. 

Diagnosis of the Encysted Type- -From tlie symptoms 
which have been already described, a presumjitive diagnosis 
of tubal pregnancy with internal bleeding can g(‘nerally bo 
made. The physical signs met w^ith are mainly those of a 
pelvic effusion, tlie nature of the elf usion being inferre^d from 
the history and the symptoms. 

A large*' pelvic hcemntocele forms a sw'elliiig extending 
ujjwardj? above the pubes (Fig. H4). 'I'he hypogastric region 
^^i« pi:;pmincTit, and pressure causes considerabk^ pain. On 
palpatjpn a dprue-shaped swelling, ill-defined in outline and 
elastic in consistence, can be 'made out. Its ^position is 
usually, but not always, niesial. On percussion the note is 
^ibresonant. The surface of the swelling fell, itr the hypo- 
gastriiuii corresponds to the roof of the luematocele, which 
is formed by omentum and^ioiJs of intestine adherent to one 
&n6ther arid to the inass of effused blood beneath them. 

On will be found the whole uterus 

including the ccrv*x is displaced forwards and pressed close 
up to thqback of the symphysis pubis ; somotwnes it is some- 
what clevatqiij a»nd may bo displaced a little to one or other 
of the middle line, the. lips of the os 

may be* recognisable. The rest of the pfelvis is 
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occupied by the effiiaion which has crowded the uterus out of 

its normal posilion ; sometimes it depresses the -floor of the • 
pouch of Douglas and tiauses bulging ^ the posterior fornix. 
The cousistenc(3 of the swelling is generally eluistic ; it may 
be almost doiighj' in parts, or on the other hand areas which ^ 



Fio. 84.— -IVlvic IJtumatocelu shown iu IMosial Sagittal Hoction (Hunitn). 
Tho shows tho Ifanuato^olp disteiuliiig the Pouch of Douglas 

" and puAung tho Uterus forwards. Attiiched to tho left wall of 
lIvi'TnatoceUj is a 'ruhal h^olu. 

• s * 

feel firm and solid may bo encounterM. These variatioijsl 
are probably due to incomplete or irrt'gular conguiation off 
blood. Tho pelvic mass Is contimiona With that ielt above ‘ 
the pubes. On recta l examination it may bo founjl to fill the 
saoral hollow (Fig. 84) and compress the hQWcJl ; thickeiupg- 
of the ut ero-s acral folds is also commonly felt, and probably 
rosulte from coagulation taking place upon their surfaces, 
s.u. 13 
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i •>. ■( , ' “• 

.j' Diofm osis of Pdinc Homatoceh. — In consider- 

ing this p^int it must bo reoolTecteti that ajibougb the .great 
, m ajo rity olpelvic hseeuatoceles are due to ectopic pregnancy, 
tjns is not invariably the case. Thus Jaylo Juts recently t 
coUeolbed seventeen cases due to rupture of a small blood c\’st| 
i3i,.the ovary, and others have been recorded from rupture oft 
a .Jtnbo-ovarian varicocele. 

A pelvic hoematocelc must be carefully distinguished from 
rj^txoygr&ion of the gravid vterus ; the ditfercntial diagnosis is 
not always ea,sy. It is, however, of practical importance, for 
Jif the" treatment of a relroverted gravid uterus wet ', applied 
^ to a case of pelvic ha'inatocelc, disastei' might, follow from 
rupture of the lia>mato(iele. 

The history usually presents well-flefined dilferenees. 
Thus ip^fintioii .and incontinence of urine, common in .retro'^ : 
version when tlie uterus has grown large enough to lill the 
pelvis, are exceptional with liaunalocele. Bleeding fi’om the - 
uteras may occur with either, but Ihc discharge of dtjeiduaJ ' 
tissne is o nly .piet with in extra-uterine .cases. Attacl is of ; 
« s evere a bdominal pain strongly favour the diagnosis of 
haematocelo. > 

On bimanual examination, the bladder being empty, it 
is necessary, in order to recognise that the condition is a 
pelvic haematocele, to determine tliat the body of the uterus 
■lies in f ront of the sivcUing which fills tlio pouch of Pouglas. 
Anaesthesia 'may bo required to determine this point satisfac- 
torily. If the fiindu-s* cannot bo felt in frojjt, or to one or 
"dtherfside, it may be conc|j.ided that tlio swelling felt pos- 
teriorly iii the enlarged uterine Tw'o points of minor 

importance may .assist the diagnosis, viz., th^grSiVid- uterus 
is of more vmMQrm...ncmskt!e^ the haematocele, and^ 

may sometimes be felt to undergo inter mittent contract ions. ^ 
' Peri- and para- t^^ haematoceles cannot bo mm^Uy' 
rdi^inguished from a haemtitoBalpinx. EtFusiono of 
irito the hroad ligament (hacuiiatoma) closely^ i-esemble 
. ihflamifiatory ellusiona in the sa^o position (cellulitis), and . 

best distinguisbed by history, 

ti;. (c)., Secondary AbdomiriStl Pregnancy. — ^The clinical diag‘ 
^onditioli.. prepents considerable difiBoulties, and 
the gteat majority‘^o|.the recorded cases diam<)Bis has not 

upon the death :of the foetus; the 
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gestation sac has become altered by iirfeotioii or by shrinkage, , 
The history of the pregnancy presents abhorm^ features, 
such as *attacks of abdominal pain in the early n]|anths, 
usually accompanied by haemorrhage but when the ovum 
survives a tubal rupture, the amount of internal bleeding 
appears to be inconsiderable, and the accompanying symp- 
toms less urgent than those described above. In advanced 
pregnancy the local cuiulilious may closely resemble those 
of nonnal pregnancy, the position of the body of the foetus, 
and of the x)resonting part, showing little^ abnormality. 
(-Wef»«l gxaminatipn under aiueslhcsia would, however, show 
that the ut(?lu.s was small, and was displaced to some extent 
by the gestation sac, while the use of the sound AVOuXd 
indicate that the uterine cavity was only sliglitly enlarged 
and empty. "Phe difTerent.ial diaguo.si.s of the intra-ligaraen-t: 
tary from the intra- peritoneal variety presents even greater 
diflicultie.s ; in the latter the fmtus usually lies above the 
]>elvic britu and is more freely movable ; wdiile in the former/ 
the head may lie unusually' low in the pelvis to one or other 
side, and the mobility of the foetus may be unusually limited.. 
The uterus would be displaced to the side opposite to the 
head. But absolute reliance eatmot be placed upon these 
I)oints. 

The foetus often perishes before full time is reached ; it 
may, however, survive. until term has been exceeded. A 
dofiuito attack of i)ain such ay coiihi be called a “ false 
labour ” does not in all eases occur ; 'but wlien met with, it 
is usually syncfirouous with tjie death of the fostus. . Aft«» 
tins occurrence the abdominal enlargement may ^gradyally 
decrease from absorption of fluid ; on the other hand it may 
rapidly increase in sfze either from haemorrhage into the 
gestation sac, or from infection reaching it from the bowel. . 
Infection is U‘'*iially disUnguishable from haemorrhage by^ 
bcii^g* ac’cqpipanied by feW. 

Old cases of secondary abdominal pregnancy whicH 
the foetus’ has been retained for prolonged periods ^ter its 
death are almost incapable of being clinically diagnosed. It'- 
is curious to note tlie eixtraordina^' resistance tob infection 
.from adherent intestine which this condition, exemplifies. 
-Notwithstanding the /large mass of dead matter which the 
' contains, and its contiguity to sources of infep- 
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iion, th6 processes of sangrone (mummification) and 
.subsequent incnistation with lime salts may proceed Without 
apparent interrnptiogi, and the ])resonce of the lar^e foreign 
body thUvS built up may be tolc^ratcd for many years with 
little apparent inconvenience. Many instapces are on 
record of a litliopicdion being found in the body of a woman 
wdio died of some inde])endent malady, at an advanced age.^ 
Thus Kuclienmeister has recorded tfie case of a woman v ho 
died at tJio age of eighiy-seven, and in whoso bfidy a litho- 
imidion was found wbich, it was estimated, had been rctaiiK'd 
for a period of lif t v -s('V('U years. In some eases, howov(*r, 
the lithopaKlion has prove(l to be the dire(,*t ea'iise of death 
from intestinal obstriietion. 


» ..Treatment of Extra-Uterine Pregnancy 

This subject must he eonsidorecl in relation to the various 
clinical phases just described. 

(1) In tlu^ case of an unruyiured exfra-uterine geMation, 
the gravid tube or ovary should be removed without delay 
by abdominal scetiou. The grt^at probability that internal 
haemorrhage will occur, with its serious risks to lib', neces- 
sitates this preventive o])eration being perfornuHl in all eases. 
The operation required is, in tin* case of lulial jiregnancy, the 
,rijmoval of the gravid tube ; the corresponding ovary is, as 
• a rule, healthy, and shouk^not be removed. The oi)cration 
lis simple, and the pr(^gnosis correspondingly favourable, 
r In the case of internal licemorrhage of the diffuse type, 
opqj'atiofl is again invariably necessary. The conditions 
may here be very unfavourable for surgical int.ei-fercnee, as 
when the patient has been brought nearly to death by a 
profuse intra-periuAeal Hooding. NovejlheJess^ the abdo- 
men must be immediately opened and the IJetding vessels 
secured. Success niay be obtained in (^ases ^apparently 
""desperatef and th^ responsibility wdiich the operator un- 
doubtedly takes in operating is, under the circumstances, 
perfectly justifiable. »^alinc transfusion into the median 
basiUc vipiu should be practised in the worst .cases before or 
during the />peia^ion, .and is of the greatest , assistance to 
: success. ^ Bftpid work is necessary when the ttabient is under 
];t!he ansdsthetic ; the pedicle should therefore be seefured in 
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the simplest an<l most expeditious manner possible. As 

niudi of the cffiiswl blood as jiossibJe should be cleared away, ^ 

but tim(? must not bo consumed in# making a complete , 
])oritoneal toilet. One to 2 pints of warm^ stcnile^. 
solution may. be ppiu'od into the peritoneal cavity bcjfore the 
vyouiid is closed and left to be absorbed. 

In eases f>f encysted inte.rmil hmmorrhage there is no neces- 
sity for iirimecliatc optnat ion, ])ut in the majority of cases 
jccovory does not lake place without surgical intcrforence of 
some cliaracter. PaUiaiice treatment has bccyi extensively 
ivsortf'd Jo in su<;K oases ; it consists in cionfiniiig the patient 
strictly to bTid, and trusting to absorption of the dead blood 
taking ])laoe liy natural processes. This may undoiibtcdl 5 ' 
occur, but the ])rocoss is very slow and many w'ceks, running 
even into months, may elapse before tJiC effusion Jias dis- 
api)eaied. Little or nothing can be done by medical 
measures to hasten absorption. In some eases a luematoeelc 
may lie observed to increase steadily in size, notwithstanding 
that tlie paticait is cionJinod to bed ; this is generally due to 
progressive or n^peated ha'inoirhage fioiii the gestation sao. 
increase in size, may, however, be duo to infeetiou of the 
liamiatocole, and is then usually accompanied by aggravated 
|)ain and fever. It follows that when palliative tjoatinont 
is decided upon, a guarded }irognosis slioukl l)o given, for 
resort may ultimately be necessary to some operative 
procedure. . 

A pelvic lujematocelo may be attacked frtjm the abdometi^ 
or from the 'vagina by posterior colpotoniy. The advi^ntagli* 
of the forinor is i hat the damaged tube is eomi)Ie^eh^expcvscd; 
and can bo removcMl ; the }>elvi(^ l)eritoneal cavity can be 
properly cleared out, and the wound closed without dj*aiimgej 
When the wagiual operation is adojite^A, the hivmatoeele is ^ 
sim})ly evacuated and dj'ained ; evacuation is necessaj’ily 
incoinpletQs and as coagulated blood does not come a^Vay 
freely by drainage, several weeks maj” elaj)sc T^eforc the? 
ctivity has*^compl(dely closed up. The advantage is that the 
risks attending openings of the general peritoneal cavity are 
avoided, and Jn eases of infected ha?matoi*ele tWs risk is 
undoubtedJy a serious one. - 

the opef^tipn ,choic©..iu. jm. y?i<iicted h^OMWbocele ; in otheit 

cases the abdominal operation is, as a rule* to be pi*eferrcd asj 
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'iic^g' i!abre thorough and ' followed by sborter convales- 
;;^penc6. ■ 

(3). dpfU^WVtCt/l ^c^nmcy, whether ihtra-liga- 

riiejitary or mtra-peritoneal, can bo dealt with only by 
’o;^rative measnros. The diflicnity of distinguishing tiic 
two varieties has been already nsforred to ; it practically 
precludes any attem])t to apply tlifferent methods of treat- 
ment to them. VVe shall therefore consider the method of 
dealing with siuiJi'cajjes, firstly, when the J(efus is alive and 
viable, and secondly, when the Judas is dead. 

(a) It is but seldom that cases come under ob^jerration 
Awhile the child is alive, and the numbers of such*cases which 
have been operated upon is relativ'cly small. The ideal 
procedure in such cases floubtloss is to operftle at once with 
the view of securing the survival of the child as well as the 
mother. ' Two great difficultu's hav<i to be cnc-ountcred. 

In the first place the records show that even if delivered 
^ alive, t he chances of t he child ul,timidcly .,survjyii)ig are very 
small . Bland-Sutton has collated eight cases operated upon 
between the thirty-fourth wet'k and term, and of th<’se six 
infants died within a few Iiours of birth ; the other two did 
not survive tlie first year. 

In the second place the pi't,!ie' jcja of .a quick phreeuta con- 
^ stitutos a formidable technical tlifiicultv in operating. Jn 
opening the gestation sac, it may >)e pract ic,ablc to make the 
incision through a part which is closely incorporated with 
tl^ abdominal ]mriet(5s. when the o])crat.ion may be con- 
SiUicte^ extra-peritoneal ly throughout. With this object, the 
inci^on niay^be*made in the linea semilunaris instead of the 
linea alba. After extracting the child and dividing the coni, 
the membranes should be peeled off tfu; wall of the sac and 
'the limits of the placenta thu.s defined. Three possible 
' cpucses are available for dealing w^lh the plaopiita : ficgtly, 
■ioiJplifilifc.off.and c.onti;ol Hsenaoirbage by ligature, fpreeps and 
- pac king ; ^condly, to leave it untouched, to keep the gesta- 
tion sae open by stitching its edges to the lower ]|art of thft 
, woTind, and ilion'to allow the placenta to separate spon- 
< .ji&pcpusly^;' thjfdly, to, leave the placenta untouched,' close 
' - ihe.'Kjfoujiid. cqmpletely and trust to its absoiption by natural 
-\.~< pjfoce sise8. The .i^jijrse . leads to very prdfuse bleeding 

. t,%)ueh is difficult tQlsontrol;^ altbongb it has been occasionally 
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successful, in many cases the operator has been obliged 4tr‘| 
abandon the attempts and instead to control the bleeding by 
plugging ‘and leave the placenta in iflsj)lace. If the 
diato 4ifficully of controlling the hsPBmorrhagA.^oan b6 sur- 
mounted, tlie results are good. If the second course is 
a(lo])ted, an attempt may bo ma<le a week after the operation 
to remove the plaeenta through the opening, detaching it 
with forceps and fingers. Thrombosis in the sub-placental 
vessels will probal>ly pjevent any serious hsemorrhago. 
Complete removal of the plaeenta in this way is however, 
iiu])ia*3tj^jal)L^ aiid infection of the remainder almost 
invariably of curs, and adds greatly to the risks of the situa- 
tion. If this mctliod is adopted, a coanter-openiiig should, 
if possible, l)e made through the posteiior fornix into the 
de(;])(\sl j)ait of the gestation sac, in ordcj* to provide moi*e 
elficienf. drainage. Kxperience of these alternative ^nothods 
is not a<- i)iest*nt siitticieiitJy larger to X)ermit of one being 
dc'finitely preferred to the olliers. Tire, tliird course has been 
s\iggested but not t ried ; it is theoretically sound if complete 
asepsis in opci'iiting c*.iin be guaranteed. The least failure in ; 
this respect' might, liowever, lead to disastrous results. 

The difficulties of dealing witJi the (juick plaeenta have 
finducod many operators to postpone operative interference 
\iiitil the death of the child has occurred in the natural course 
of events, no attcni[)t being made to save it. 

(h) After the dc^ath of the child, the only maternal ri^ik to 
be eousidored is that of infection d the* sac. 'Ffie uattal 
practice lias bSoti to £ya,jL^(yr«.tioa 

to 

occur and thus facilitate sc|^»ara.tion of the placenta. This is. 
the safest course to pursue so long as no suspicion of infectio;^ 
has arisen, Such ca.s 08 should all bo (Idalt with, if possiblle,,' ' 
by an extra-pcritonoal incision ; the placenta can then 
peeletl 6l^ oo/ang controlled by ligittui-e or packing, land 
drainage established by both the suivtapubic and vaginal 
routes. * • ; . V 


Disorders associated with Pregnancy * 

Acute Infectious Fevers. — Pre gna ncy, forms 
cpmplioaition of the acute exanthemata^ hot because, tjie 
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. severity of the disease is thereby increased, blit on account 
^ of the high percentage , of case's in which abortion or prema - 
tm-e labou r occurs. This risk is common to all, but appears 
to be gi'Gatest in the eases of sjnjaJl-pox, scarlet fav-er, and 
typhoid^ Abortion is probably ])roiight abouidn nearly all 
cases by transmission of the diseixse, i.e., by li^'inatogcuous 
ijoicQtion oi the ovum. Tlic effect of higli temperature! in 
joausing abortion is doubtful, and it a])[)eajs that the severity 
{of the disease is the most imjiortant factor. It has now l)een 
shown tliat nearly all the exanthemata may be thus tj’ans- 
mitted to the fad iis. hafi beeip 

shown that the bacillus may be d(‘monst?*ated In the hetal^ 
organs, that Widal’s reaction may })o obtained from thc‘ 
blood, and that ulcoratioii of Peyer's |)atches may also bo 
found in the hetal intestine. 

liiasiuucli as pregnancy does not inllucnco the course of 
the disease, obstetric, intorferenee is not as a rule indicated. 
In cases of typhoid or scarlet fever of excejitionul severity, 
induction of abortion would probably be a useful prophy- 
lactic mcasui'e, if undertaken oariy in the eourso of the 
disease, for if abortion should occur in the critical third or 
fourth weeks the maternal jirognosis would b(^ considerably 
jirejudiced. 

Chronic Infections (Tubercle, Syphilis, and (roiiorrlia'.a). 
— Phijii^is in women does not unfavomably affect fertility, 
*nor does it unfavourably iiiffueiicc the course.' of pregnancy ; 
[usually the resulting clnldrcn are well devc^lopcd and show no 
^ign of tuberculous disease ,whcii born. During pregnancy 
phtWsicaf'wqmen often appear to im])rov^c in liealth, hut in 
tjh^ , puerperium the tuberculous disease usually advances 
more ra pidly. In a certain numl)er of cases of acute miliary 
^.tuberculosis or advanced pulmonary phthisis, the trans- 
mission of tubercle bacilli from the.mothej* to the fqdais has 
b?en demonstrated, but this occurrence is rare.< Only in 
exceptional circumstancesVdoes phthisis form an 
'"^ ^d ioatibn, for the artificial termination of pregnancy. 

is ^the* most frequent of all the constitiitional 
cjkttaes pf .premature interruption of pregnancy. ■ In the great 
. majority of instances the source of infection of the ovum is 
pg^Bsm^l ; what ever may be the, stQ.ge pf the disease in -the 
* to, be .infected.' The 
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influence of muter naJ syphilis upoii..thq..pvu,i» aiaid 
course of j>ieguaacy vanea accorjcliug to. iacid cuce .o£ thOj * 

4)igc„a^c. *W-oirfen infected witli sypliilU just before or at the 
lime of conception miscarry in about three out of every four 
cases, the fcetiis showing definite signs of the disease. • In the 
eases of women inh'cted subsequent to conception but early 
in ])i’cgnanoy abortion ofbm ensues, but with relatively Ifess 
fre(|uency. Jf th<; infection occurs late in i>.regiiancy, tlie 
course of ]>regnanoy may be iiiniifluenec^l and the foetus born^' 
alive and apparently lujalthy. Oases probably oeeiir in’ 
wliieh*a woman, impr(\gnatod by a man who, though syphili- 
tic. tlisplays^no local infective lesion, contracts syphilis from 
th('. feetus in nfer<K This is known as concf^jHional syphilis, 
and is characterised by eom])lete abvsenee of all lesions 
chavact eristic- of the primary stage. S»)metimcs a s^vphilitic 
bet us is born without iuiy outwai'd sign of the disease being 
recognisable* in the mother, and even if she suckles her child 
she (loes not l)eeome o})viously infected. This is known as 
(\)llcs\s law of immunity, l)nt it is dot»l)tful wdiether the 
mother under tliese circujmsiances is not ii^ reality affected by 
sy])hilis in an attenuated form ; the fact tliat she does not 
bec ome obvimisly infected from suckling her ciiild appears to 
support this view. 

lojlil rec'ciit yc'ars great controvm’sy raged about the 
quc.stioJi of the transfereiieo of syphilitic infectiem from the 
fmt\is to the mother. The qu 4 rstioii has, of course, been 
greatly simpli.flcd by the (lis(K)very of the Ifiological test for 
syphilis kjiowo as the Wasserittann rc;aef ion. Thc^ absoliile ^ 
lia))ility of Mu' negati\(^ reii^-lionlias not yet bc^en established, 
and many difliculli('s beset it. Hut observations appear to 
show that in eirciunstauccs.sue-h as tliose exemplifying 
(kdles’s law, a positive Wassermann reaction can rarely be 
obtaine(Vfroiu the mothe^* except wlien she is actually preg- 
nant. Yet her child may show definite signs of tlic disease ; 
and women who have oneeheen infectedVvith " coflceptional * 
syphilis may continue to give f^irth to sypliilitie infaitts even 
when married to men wHiioSiro free from tfie disease* showing, 
that the disease is present in some form wdiich is capable of 
^transmission. The accuracy of (^'olles's observations is there- 
of ore supportefl by the results of the test. 

As Syphilis is a bacterial disease, these bbse^ations imply i 
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that the specific organism is transmitted with the sperma- 
to^oa, and that the ovum is either infected at the moment of 
fertilisaticn, or that i^o infection attacks it very s6on after- 
wards. The frequency with which abortion occurs may be 
explained partly by diseased conditions arising^ in the ftetus 
'or its membranes, or in the decidua, and partly by the 
general maternal infection exciiing a toxic effect ui)on the 
growing ovum. The latter is rendcvefl probable by the fact 
^that morbid conditions are not ahvays found in the ovum or 
decidua in these cases. Tn all .sy])hilitic Avomon, however, 
fehere is a very Jiigh percentage of abortion ; fertility ds not 
pcssciiedj ami of a series of pregnancies some may terminate 
|iu miscarriage, others in the birth of syphilitic infants, while 
quo or other of the sej ies may yield an infant showing no 
signs of the disease at hirlii According to statist ics published/ 
by Hoefisinger, not inoj-e than from \) to 10 per rent, of 
the children home by syphilitic mothers arc fr(‘c from 
signs of the disease at birth, and of this small niiinbcr a 
certain ])roportion develop signs of syphilis, such as a 
positive Wassermann reaction, during the first six monllirt 
of life. 

Anti-syphilitic treatment of both parents is, of course, 
required in all eases where there is cvHlt'Ucc of the exislcnee 
of the disease in cither, and even in cases of pat(‘rnal syphilis, 
when the mother is apparently unaffected, full ti-eatincnt 
with salvarsan or mercurial^ injection shoidd be advised. A 
jsyphilitie infant should never be suckled by a wel nurse, nor 
ishoul(| a syphilitic mother everjiie allowed to suckle her child, 
for ^the ^specific organisms' may possibly be transmitted 
through the milk. 

Oonqrrhcea , — When this disease Ts contracted during 
pregnancy it is apt t<5 give rise to a very acute form o f yqjv o- 
' va ginit is, associated with extensive redness j^d oedema of 
the skin surfaces, andf the formation of dijjhtheritic [jatches 
upon the ^mucous ^membranes. • The acute form almost 
necessarily qnds in abor ti on and is accompanied by the 
ffrayest risks of up'wari^^ of *|be infection to the uterus, 
t he F allopia^ tjie pcjviq peritoneum. Asu^tel 

d^idual enclometritis, gonorrbcnal peritonitis, or an acutei' 
a^feess W the tubes will tiien result, all those cohditions bcingf 
oi t|;ie most seriqusi^ nature. * 

jmJi . 
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Chronic gonorrhcBal jnfecttoii is most cojjimbnly nitet witii v 
in tKp form of endoc^ic^ia or v ldyQTyag^ accompanied . 
by a pui^ilent discharge. The foi-ro^ c. condition w usually 
associated with steiijity , but it is not an absohato bar to con-l;' 
ccption. Vujvo-vaginitis, ou the other hand, has littleV 
influence . citJjcr upon concei)tion or on the course of preg- • 
nancy. In many instance.s impregnation and infection- 
oCcuiTcd at the same tune, but so long as trhe d^ase is not 
i'acnte, abortion is uncoraruon, and it is jp-obably q.uite.excep- 
I'tiOnal for the uteni.s to be invaded l)y the organisms. After 
alwilioapriabour^ iiowcver, in all ca.ses there is ,tjj[0..risj^^^^ ’ 
thejlisease Jtiay sprc'ad to the Kallopian tubes . (ivarj^cs, 
pelvic peritoneum with the most seiious or <?vcn fatal con- 
s ocjuc nc-es. During labour, gouorrluual vaginitis, whether 
acute or chronic, entails serious risks of iufectiou of the 
or mouth of tlio hx^tiis. Gonorrluiial (lischargos at all stages 
of pregnancy at^cordingly require caieful local treatment by 
vaginal douching and othci’ ineasuies, the details of which are 
described in text -hooks of gyna'cology. It must also be', 
remeinixuod that gonofTlueal discharges are infectious at all 
stages, and even when the specific organism has disappeared 
other j)atliogcuic bacteria may be present ; the greatest care 
must, therefore, be laJten to ]>rovent the transmissioii of 
infection to other patiejits. 

Malaria. — ^This disease' is not often seen in this country in 
connection with pregnancy. couiilrie.s where malaria is 
eudemic it is hoAvever of fivqueut oce\n:Tei)e<>, and experience 
shows tluat + he*. (lisease exert-s little, if an y,^ unfavoprabUs « 
influence iq^on j)reguattQy. Ali aeks of malaria aroMpt to.be 
more frequent and seyere^han usual w'hen pregnancy has 
occiirred, ami recrudesecnee of the diseaRc is not infrequent 
in cases in. which it has bbcoine quiesAmt. It is said that 
tlie infant of g. malarial mother often suifei's from malarial ! 
attach i’n^nfancy, but it doe« not -appear that the charao- 


i teriatic pl-asmodium has been detected •in the fcetal bloodr 
Malaria., VjthjLiyjjiuc. forJ;he oxytocic 
properties of the drug are "said to be very* feeble in. the siflb- 
>- jeeta of this dijfease, a result which may probably bp referred 
to tploranoe establiahed by previous administration of large 
doses. ' ^ ■ . " • . 


. /^^isfcases of-the Heart and Circulatory 
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valvular disease of tlie heart is not infrequently mot Avith in 
pregnant women. In a series of cases collated by Fellner, 
in about 70 per centf. the mitral valve was the one affected, 
rnitral insufficienc.y, either alone or combined witli sloiiosis, 
being much commoiici* than sinii|.)le stenosis, wl»ich is but 
rarely met with in jnegnaiicy. L(‘sions of both the aorti(j 
and the mitral valves may also bo met with, but simj)lo aortic 
lesions arc rare in wonu‘n. 

Of valvular Icsiops tlie most.scrious of all to the pregnant 
woman is mitral stenosis ; many observt^rs have estimated 
the mortality of this lesion at al>out peu' cent Mitral 
^'incompetence and aortic legions of both kinds are not nearly 
I so serious as this ; only when compensation has broken down 
‘are these lesions of serious prognosis. Owing to llie high 

mortality of mitral stenosis, many authorities lia ve suggested 
that women ^iuffering from this affection should be advised 
aoi-Ao incur the risk of pregnancy. I n other forms of val vu- 
lar di^ it is certainly unnecessary for this advice to be 
given, save in cases where failun^ of eompensation has 
previously occurred, cither in connection with [nognaiuiy or 
from some other cause. In such eases the gravity of the 
risk attending pregnancy is increased to an untold extent. 

As l ong as compensation is maintained a woman suffering 
from mitrat may pass successfully through a number 

Ql.piegjxQ'.ttpies. without runuhig any serious risk. Irregular 
luemorrhage during the ear|.y months is not uncommon, and 
there is a marked tendency to the occurrence of abortion or 
««*l?jroini?iturc labour. But such women are in constant danger 
of a, cardiac breakdown from wlii/*h the most serious eons’e- 
qucnces may ensiu?. Jt may be procipitat(*(l by a concurrent 
illness, such as a fresh attack of rheumatism or soim^ pul- 
monary complication ; often it appears to be solely the result 
of the pregnancy, (^mpensation is most likely to break 
the later montWof pregnancy, or during labour,. or in 
the coyrso of the puefperium. The-first few hours after labour 
Jare perhaps the most serious, on account of the sudden fall in 
fblbod pressure which follows the evacuation of the uterus.' 

The greatest care must therefore be taken to maintain . 
compensation during pregnancy and avoid over-strain ; so * 
. long as this is s accessful, ipregnancy will continile favourably. ’ 
^ There ia no doilbt however that every .pregnaimy infliats 
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fiU’tlier xlamago upon a diseased heart , and reduces its 
reserve of force ; it therefore shortens thfii^patient’s expecta- 
tion of life considerably, even if all sjiould go well. Signs 
of failing compensation, such as anasarca, scanty and 
albuminous ijrinc, bronchitis, pulmonary ajclema, or .marked 
irregularity of tlie pulse, should bo treated by absolute 
rest in l)ed, siini»lo diuretic and aperient' drugs, find cardiac 
tonics, such as digitalis or strophauthiis, in sjuall doses^ 

[f serious syn 4 »tojns, sueli as dyspiiyea and cyanosis, or 
pulmonary mdema supervene, vimcsectiQn, to the extent of 
S to 40 ^ounces blood, will afford immediate relief. The 
most sei’iou? result of the breakdown is the accumulation of 
Iluid in tlie ehest, hydrothorax and hydro pericardium, as 
these add a »uechanieal obstacle U> the aeVion of the already 

ovcr-JoadiMl heart, 'riiesei (‘onditioiisi must be relieved by 

tapijjng. 

(.Jenei’ully speaking treatment siioiild be lirst directed tO; 
restoring the heart’s action rather than to interfering with' 
tlie course of pregnancy. If the bveakdowm has occurred’ 
in the lirst half of pr(‘gnaiiey, abortion should be induced 
a,s soon as the condition has improved, for it is certain that, 
the liofirt will not stand tlie severe strain of the later 
months. The process of abortion is easy, and the parieiit > 
will be rescued from a grave danger. When the breakdown, 
occurs in the second half of pregnancy, the same general 
treatment should bo follow^ed^ but tliis often fails, and 
then to terminate pregnancy gives 'the patieiil her only 
chance of re( overy, for if compensation lireaks downi sejionslyv 
towards tlie end of pregru\jicy licr prospect of surwving the 
strain of labour is very poor. 

-If pjegnaney shoufd occur jii a wbman ivho has previously 
sufferi'd a.faiiure of compensation, whether in pregiiaucy or 
not., ^abprtiou should, be. at once induced. In the latcr^ 
famonths pregnancy the success of interference is more 
jdoubtful, for the reasons- just staled. * Operative measures^ 
for tlie rapid evacuation of the uterus are probably less risky 
than the induction e£ ^abortion or hibour by -the slow, 
methods, for. labour pains involve a serious strs|.in on the' 
heart ; when tlie child is yjlable there is no r^jason to delay* 
an operatiorf which is inevitable. The course which offers^ 
the best ohance is therefore to deliver by Caesarean sootiQn, 
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)(uad thus avoid the pains of labour altogether. If this is 
dope a general anajstlielic should not be adniinisl ered, the 
operation being dcjne imder spinal ana^->thesid or local 
^eutaueoub ansDsthesia. 

in the lowei' extremities and labia ipajoi’a are apt 
to become greatly aggravated bj piegiiane.v, giving ri.se to 
pain and inability to walk. Vulval v ax ices sonictinievs 
Rupture from Irauuiatisin leading to profuse hivmorrhnge, 
whicii has been knoAjn to jirove tatal in the absenee of pro])er 
surgical aid. 

Renal Diseases. — The influence ot , elironie nepliritis 
upon pregnancy has already been referi'od to wlien con- 
sidering the subj^ ot alhiiminiiria. To dislingiiish between 
this condition and the transient ren.il change's eharacteri.stie 
of the ‘ pregnancy kidney may be somewhat diHicult when 
the existence of chronic nepliritis has been unsuspected 
before eoneeptiou. In the tollow nig points eliromc nephritis 
with pregnancy will be found to diller from the albuminuria 
of pregnancy : 

V “'(I) Albuminuria and u'dema appear much earlier (.see 
p. 114).' 

(2) fEdoma is likely to aflect the taee and ujipcr 
extremities. 

(3) Charaelerist ie eliange.s may be found intlhe arlerie-.,'' 
the heart, and the retina (exudative retinitis may, however, 
occur in the albuminuria o^,ppegnaney). 

(4) Tntcrcurrent attacks of acute nephritis may occur. 

Q • (5^ Epithelial casts aiwl lenal cells may be found in the 

urine. ^ 

In general terms it may be said that, on the one hand, 
the effect of pregnane^ usually is to aggravate the renal 
disease ; on the other, the (lisea.se usually eaiiso-. the iwg- 
* nancy to tei'minate prematurely, tpiuls to destroy the foetus 

inducing pIacental‘'degenoration, atid may cause the death 
> bf the mother from Arxemia. ( 'onviilsio na which ensue under 
these (3ircuQjUft6nccs must be* regarded as mainly uraimic in 
3’ho fmtaf mortality in cliroixic nephritis is veiy high 
indeed. < • 

From th^ considerations it will be apparent that preg- 
nancy in, the subjects of. chronic nephritis ihvolves grave 

' A top, haa^auindyed 
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T)re viouQ. pre gn anc y s honljLaftt bCLftlto V od ■t & .ip O M V .i thfe i riak« » 
agaiu ; and if ccmccption do&K.take plAO(vaJb ai:t i nTi .a h o iJd be 
iiMluced vviihout delay. Tn the case of ja. prlm'gravida, or if 
previous pregnancy has not been attended with serious c6m- 
plications, pq,l]iativc li-catnient may Imj adopted; 'but the 
chanceh of the i)atient bearing a living chi'd are by no means 
Kooil. Tlic ocfurrencc of tin mt(5n:unx;nt aouto attach of 

Vie])hiitis almost always, ends in abortion. ^ 

Jt uill be obvious that pregnancy w'^th chronic nephritis * 
calls for the most careful obsc'rvation of the patient's con- 
dition.* itegular \\eekly examination of the uciuo should be 
made, inclucRng a (juantitative e.stimalion of urea. Restric- 
tion of proteid clcment.s in the diet is desirable from the 
beginning, and this of itself wdl lesult in a comparatively 
low output of mea R<-gular an«l frequent estimation is 
accordingly tlie only way in which a diminution' due to 
tosa'inia <an be lecngiusC'd. Iiitgularities of diet, fatigue, 
and chill aie especially to be avoided and it must be recol- 
lected that the premonitory symplom>. ot eclampsia (see 
p 52Hj include such iiieonsiclerable symptoms as headache, 
tunctionaJ disturbaiiecs ot vision, and eompUints of ‘indi- 
gestion ’ During the later months of piegnancy tlve con- 
dition of 1 he tent us should be watclu’d ; if the fictiis dies it is 
desirable to induce labour without delay, for the risks attend- 
ing the* eouclition arc* not greatly diminished until the uterus 
has been evacuated. ■* 

Bacillus Coli Infection of the Urinslry Tract: Pyelitis of 
Pregnancy.- It is only within .the last twenty years thjjt tha • 
oeOuirenco of an acute fovn of pyelitis, or pyeloiiephritis, 
during pregnancy has been recognised. It was observed that 
the condition could be cured by, induding abortion, and it was 
assumed im consequence that pregnane^ was the immediate 
eaxis»c,,as.the earlier uamj^ ‘ Pyi'litis of Pregnancy ’ implies. * 
it has however been established that in practically all cases 
the disease results from bacillus coli infection, uifually as a* 
pure iiifecliou, but sometimes* mixed, pyogenic organisms 
being also present. Further, although thu*ronal polvis is the i 
position in which the most mai’ked lesions occur, tke kidney 
substance, the ureter, and, though more rarely, .the bladder, 
also may be iftfeoted. It is accordingly better to name tUe 
conditibu * BaciUueL Goli Infection, of the UxiiiAiy .ISront.’ , 
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The condition j^eldoin o ccura earher in pregimncy thailJbhe . 
fourth B AOlltb ; occasionally an acute attack of great severity 
occurs in the puergerinm, when care will bo required to 
distinguish it from Hcuie scpticamiia (p. 5S1). It may 
assume' either an acute or a chronic form, and as a rule 
there have boon no syrni)toms of cystitis or of renal disease 
previous to tlic^ pregnancy. 

^.Tn the form tl)e patiiMit is suddenly sc^ized with acute 
^abdominal pain, vsouudiines attended witli shivering, and 
■leading after a few hours to abdominal distension and some- 
times to vomiting. The ])ain, diflnsiMl at iiisl , ns\ially settles 
dowm to the right side, but in a small ])r()poj ti(ai of casc'S the 
left is the alTectCMl side. The bowels aje usually ooiistipated 
and the tongue furrc'd. T’he kidney, when jialpable, is 
tender and may be felt to be? enlarg(‘d ; often there is w'(?ll- 
markeci rigidity of the rectus muscle over it, and so nuicli 
tenderness that detailexl pa1|)ation is impracticable^. Some- 
tinms the pain on pressure is felt chiefly in the cost o- vertebral 
angle. The gravid uterus usually shows no abnormality, but 
tenderness, with thickeming of llu; tcjrminal ])ortion of the 
ureter (usually the right), may be dotccled per vaginmn on 
deep palpation at the sides of the cervix antc?riorly. The 
temperature may be jaised to 103 ' to lOt^ F., and thc^. fever 
continues irregularly for some days unless controlled by 
treatment. Horaetimes rigors occur and the general condi- 
tion of the patient is so uiuch affected as to give rise to 
anxiety. 

On examination of a catjietcr sy^ccimen of the urine it 
will usually be found distinctly acid, less often it has been 
observed to be neutral or alkaline. It is turbid and contains 
.flocculent debris. In tlie ^reat majority of cases culture 
methods yield a pure ba(?illus coli; sometimes jiyogenie 
organisms are also present. There are no jeiial casts, but 
the deposit may cofltain a little/btood, and tliqre is always 
a good deal of pus? shed epithelial cells, and epithelial debris 
from the urinary passages. * The quantity of uHffe is usually 
small, and there*is no offensive bd^ur. A trace of albumen 
can usufilly be found. In many eases the onset is less acute 
than this, but fever and severe pain in the abdomen or flank 
are invariably met with'. 

In the chro p^iR form tfee symptoms are, of course, less 
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cimractcriisitic. There i8 often slight irregukr fever, but fbfe " 

irt not iiivanablo. and i he patient romplains of backache and 
sometimes of persistent irritability gf the bladder. On . 
palpation ishe kidney is sensitive and may bo enlarged. 

1'he right. kidiKy shows a marked predisposition* to this 
disease, but not to the extent that was at one time believed. 
Out of I2i) cases collalesl hy Albeek and Lenharz, in 67 the 
jigly^ kidney alone wr s aftec^ied, in 26 the left kidney alone, 
Jiufjin 30 both right and left uore affected. It has been 
show’ll furtliei by antopsv, and by direct observation upon, 
eases ^^id^^nitted tg o|)eration, that the ureter may become 
<lilated, at any late in its abdominal part, upon the affeett^ 
side. It is generally agiecsl (hat this dilatation does not affect 
the pelvic poitioii of the ureter, i e , that it is only found in 
tlie pari whudi lies ahoxe the pelvic brim. It will be 
n'collected (ha( uretoral dilatation similar (o this fias been. 
obsOTvetl m autopsies on ea^^es (»f eclampsia. 

^Veute tatanhal iiiflammatjon is found in the renal jiclvis 
and ureter » sometimes, but iJiis is very rare, there is also 
cystitis. I'lom nrei r a pyonephrosis 

ma^v supei\en<‘ 

(Utusahon This dis^fase is in all cases duo to infection of 
the iinncuy tia( L In tin ba<‘illus coli ** hen other organisms 
are also found in the urine secondary infection has jirobably 
oecuried The manner m which tlio baeillns coH obtains 
a<*eoss at prc'scnt unsettled.^ There are three possible 
routes to be considered The &;st aftd most obvious is ail 
infec tion per vrgfhram ; as \Villiamso|^i 
pointed out, tliis may oc^ur eilhcr by direct infection of 
stagnant urine above^ the ureteral block, or ffy the peri- 
ureteral lympliaties. Ky this. route the bladder would tirat 
be involved, but clinically the special Symptoms of ej’stitis 
arc sejdtjm observed in tjie early stages. The s econd is byJ? 
tliQ tlic organisms passing through the kidney 

and attacMng the raucous membrane ^if the rcmal pelvis? 
The third is. a cU roc t infection from th? the organisms (< 

passing from the colon tTiroiigh the peH-ureteral cellular 
tissue to gain access to the ureter, or popsibly to llje kidney. 
Even if the route hy which th j infection travels, were Imown, 
we do not kbow wlisi.f/ causes the bacillus coli to assume 
pg^hogenic activity 4uring pregnancy, ^ 


14 



2.M) 


ABNORMAL BREONANCY 


A ^xiechani oal explanation has been suggested, viz,.> 

• pressure exertj^ by the gravid uterus upon the ureter at the 
pelvic brim may predispose to the occurrence of inicctioii by 
leading to retention of urine above the line of pressure. The 
-infection may, however, occur in the early months before 
the uterus is large enough to compress the ui*eter ; and 
further, other conditions such as uterijic tumours likely to 
pi’oduce mechanical obstruction of tlic meter do not It^ad to 
urinary infection. 

An acute attack of ]>yelitis, with its sudden 
febrile onset and its prepondorance on thti right sidcr, must 
bo carefully distinguished from acute apj)endicitis, winch it 
resembkvs in jnany respects. Acute cliolecystitis may also 
give rise to a siniiJar clinical picture. ritiiu.alcjy tjiediag- 
np sis ( lepends noon the (‘oudition pf the urine*, and the 
importance of (^arefullj' examining a catheter specinuMi in 
f*,ases of doubt must be Ixune in mind. The urine is acid, 
im_Qi:c or less turbid, and contains a microscopic amount of 
; culture is required to demonstrate the oi’ganisms. 

acute case^th(‘ patient should be kept 
lin bed, the diet restricted to fluids, chiefly lujlk, and larger 
jdosos of an alkaline diurcli(‘, such as citrate ur.,.acututc' of 
j[ f^t.n.sh administered with the objeel of inert'sising the ninount 
and reducing the acidity of the urine. It appt'ars lliat an 
’ acid urine forms a better culture medium for the Ijacillus 
coli than an alkaline urin^ The aente symptoms usually 
subside iu a fewduys it a free flow of urine can bo maintained, 

■ snd if' is probable that mueli. of the initial severity of the 
attack results from dilatation of /ho renal pedvis and ureter. 
Tlie bowels^ mu st be freely. moved every day. The urinary 
.infection can be directly attacked in two other ways, viz., by 
itrihary antiseptics and by autogenous vaccines. The most 
powerful urinary antiseptic is tjie substance kpown as 
ijrgjtjggin, a synthetic ooinjjouiid prepared from fomi- 
'Wdehyd<\ (formalin). TJiis body is efficient only in an acid 
mediiun, and it is desirable to administer with it a'salt which 
' . tends to increase tlie aridity of the utine, such as acid sodium 
; phpsphato. JeP urntropm vvitk.iw«nty grains of i 

may be ^^veE^thrca-times a. day . It 

t clear that tins, line of ti’eatmcnt cannot he Combined with 
4r..administtafiofi of alkalidb. diuretics, and it hsGs been 
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jfoimd best to witlihold urinaiy antiseptize jmtll the acute 
Symptoms have subsided. The results obtained with • 

are unreKable, and this ti'catnient ivS rarely req[uired. 5Iedi- 
cinaJ measures usually suffice to relieve tlie symptoms, hut 
the specific ^organism often persists in the urine after the 
symptoms liavc all disa])peaied. 

If medical treatment fails to roliov'^e the condition, 
other methods of treatmeni are available, viz., i n(f;^€f'^ qn pf 
hhpnr and 'nejihrolpmy. The results of inducing labour 
have been almost invariably favourable, and this clinical 
fact hmds su])])orl to the theory of mechanical obstruction 
of the ureT^r already referred to. Nephrotomy shoidd be 
reserved for cases in which all other measures have failed, 
or in which the liigency of the symptoms suggests the possi-^ 
bility of ])yonephrosis, or of infection of the renal cortex. 

( ’alUcterisation of tJie ureter, either alone or wfth irriga- 
tion of the renal pelvis, is sometimes practised. 

Diseases of the Liver. - -Pregnancy is. in some uuexptained 
mamuu', one of the predisposing causes of acute jfellQW 
atrophy of tluj liv’^cr. This rar(‘ disease induces changes in 
tlic organ similar to those oftim found in fatal cases of 
ptu*!*|)eral eclampsia. Jaundicie in ]>regnant women is 
always a somewhat sei ious vsymploin, owing to the fact that 
it may iiidicate the onset of acute yellow atrophy. No 
treatment, is known whi(‘h will arrest the course of this 
maladv. 

Piabeteji is seldom found in assortatioii^with pregnancy, 
j)robab]y beciuise it exerts, an influence unfavourable i<jm 
ewnception. The frecpieid- occurrence of traces «f lactose; 
in tlie urine of healthy pregnant and nursing V^omen must^ . 
bo recollected, and cTue care^exercised before arriving at a| 
diagnosis pf liiabetes. The prognosis i^ mainly influenced by 
ithe sev^crity j:)f the diseawso ; in moderate cases pregnanejf 
and labour may end favourably botlf to mother and child ; 
jin severe cases there appears to be a special risb of diabetic 
Icoma in the later months or fluring. labour. ll ydrain.nip s is 

\vith dialjetes, the amniotic 

fluid„cpntainijng sugar. . . • . 

Diseases of the Nervous System.— supposed, to 
be of toxaJIJtic origin, sometimes occurs during pregnane;^ 
it may affect a single nerve or be multiple. Soverb 

-v. VC--;' '• ; V' • 
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pail),’ Knoitcd to tho distribution of the affeeted nerve, is the 
prominont symptom, ft disappears rapidly after labour. 

OhoT fQ' is not infrequently mot with during pr6gnancy ; 
it jia commoner in tho iii.st than in a ,sub.sequent pivgnaney. 
In about two-thirda of the eases there is a previous history 
of rheumatism, or of chorea and riieumatism eombined. By 
Bmny obstetric writers it is i-egarded as a toxa^mie disease, 
but no deiinitc post-mortem eviilenee of the ehanges 
characteristie of d<‘ath from juvghaney toxu'mi.i has so far 
been diseovered, although a eou'-ideiable number of eases 
that have terminated fatally have been m-orded. .Tllerc is 
/therefore not the same sound lonson for ineludmg it in the 
ltoxa?mic diseases a.«i there i.s in the case of oelampsia and 
pernicious vomiting. It is litdter to regard it as a disea.se 
of the iiervon.s system, the o<*eurrenee, oi the I’eerudescenee. 
of which'is favoui’ed in -.onie \iay l)\ pregnaney. 

The majority ot eases of chorea ai*e of a mild t^qie ; 
Spontan eous abort ion oeeuis in from 10 to ir> pei cent , but 
ypry fpw eases terminate fatally. At tiie same time it 
must be recognised tluat eas(‘s of^reat M'veiity somelinu's 
occur which end in death in spite of energetic treatment, 
including tho indiwdion of abortion. Lept»ge has locently 
coJleoted 77 fatal eases, and in neaily half of these abortion 
failed to arrest the eour.se of the d>'ease Owing to the 
variability in type the mortality late l.^ ditTieult to deter- 
mine and is placed variouslv at from r» to 40 jier eimt. by 
different writers.' Aridlx^ws and Hall liave le^iorted 10 cases 
at tho^ London Hospital with deaths, eipial to 12-.5 per 
cent.; m«the fatal cases aliortion oecuired in two spon- 
taneously, a&d in two others it \vas induced, h’lolehor 
Shaw has recorded a series of 32 consecutive eases in 
Manchester without^ ft death. 

" In ca.scs of exceptional severity whei-e a fatal torminatioii 
may be feared, the choreic movements beciuue so intense 
la's to prevent the taking of nourishment and to hinder 
jslecp ; there may also be delirium, rise of temperature and 
iof pulse rate, tho alpiicarance of a muiirbillifomi eruption and 
ireteniion of urine. The causation of the latter symptom, 
'which Lepage regards as }>eeuliarly grave, is unknown. 

’ Tho ifepimespi of this disease in mikl cases is' satisfactory, . 
as a rule pre^pirauoy iaTourably both to the mother 
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and th<‘ child Absolute m'lt in bed a^^e8rr^p}_isedj[ng 
die ver^/ impottan? Kedatives ^uclt fui bruj^Mo and chloral « 
should bo used spaimgly, and cluefljr £o^ the purpOiie of 
ensuung sleep \iheu tins is rendered necessary The boweJSs 
should be Ivppt opc ii fiecly, and the functions pf ^hp skin 
aud kidneys kepi actiye by the ‘ ebminativp ’ method^r 
desciibed m tcmnedion wilh the ticatmont of pemicioua 
vomiting 

In cases ^\hlch belong to the ‘ seveie ’ class, and m which 
the symptoms of dangei jiist mentioned appeal, picgiiancy 
should tiimm^itcd bj a imthod whuh necessitates the 
niiniimim 'yn opiitlivt inttifeunce, and i*- suitable to the 
penod to which piegnaney has advanced (see p 06*1) The 
undoubted influence eif piegniiuy m the causation of the 
disease is a sufluitut justifuatiou foi this piocedurc, but it 
will be le colic i ted tlial a f ivouiable lesuU foi this operation 
cannot be Mith ciitainly antic ijiati el 

y/f/pts •j('<tntioni'. This lait atfcctiou is behoved to be 
a iicuutis ot toxamic ongin It is chaiactcii''ed by multiform 
skin lesions tlic commonest txpc being (tops of papules,'' 
\t sicks, oi pustulc*s ot licipctifoim chaiactc'i , they arcdistii- 
bnti d chiefly upon the buttocks the flanks, the forearms, and 
the bac k of t Ik thmlis Sonic time s the disease affc*cls the skm ” 
of the whole body is \tiy uitiaclable and may cause aeiious 
exhaustion tiom uiuontiollabk nutation and want of sloop 

Appendicitis Tins disease js compaiatixelj rare^ seen < 
m connection with piegnaney Thou* is no'cbmcal exideiice 
that piegnant w omen display any special liability eitjicr tos* 
an mitul attack cm to ituiiiciiccs The sei lousuvss ot the 
eom]>lKatiou whin it does ocevu is bowevei, un^ostionable, 
especially in the latei months of piegnaney Whei). punjdx 
PitiiPttt tlu*ic IS great nsk of the uleiihc contents becomm^ 
infected, even when the abscess has been tieated by drainage 
misc,.ajriia.jje occuis ia.90^ei: vont of 4iich eases (Abiahams), 
aud the bacillus coh has been iound*m the feetal blood. 
FollowuijJ the uteiiiic infcetiojl tliore are iisks of septio<omia, 
or of suppurative disease *of the uteime kppondaKes, iiy the 
puerpenum These special iisks may be regarded as an 
indioation for prompt surgical mt erfeitence wUep appendicitis 
.occurs dunug piegnaney, aud the indication, is oven mere 
\emphatio when the illness is a reourtenoe and not an initlali 
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I attack.' Induction of abortion or of prematui’c labour is not 
advisable as ari alternative to an oj)eration ; it i.s reasonable 
■ ' to suppose that the rapid reduction in size of tlie utci'us might 
be the means of disturbing protective or limiting adhesions, 
thus facilitating generalisation of infection over tlie peritoneal 
. cavity. But before the evacuation and drainage of an 
appendicular abscess infection of the utoiine contents may 
have already occurred ; the risks are therefore not entirely 
eliminated ])y the oj»ci'ation. As a lule an infected ovum is 
quickly expelled without inteifeiv-nee, but the advi.sa])ility 
of inducing abortion by one of the methods descyiljt'd on 
p. ()53, after the abscess has been evacuated, mhst be oaiv- 
. fully considered. Tlie interests of the mother are predomi- 
nant, for tlie chances of the survival of the chikl, when viable, 
are .very slight. 

•.■"''Ovarian Tumours. — -The presence; of a unihdeial ovarian 
cyst, if uncomplicated, f(»rms no hindrance to conception; 
jbiTateral .solid tumours, whether benign or mulignant, are 
[rarely found in a.H.sociation with pw'gnaney. fSinglc cysts of 
moderate size, which rise into the ulidominal cavity along 
with the uterus as it develojis, give rise to no symptoms and 
are often not discovered until labour sets in : or oven until, 
.' during the puerpeiiuni, Ibe size of the abdomen draws atten- 
tion to their ijresenee. Small tumours which during preg- 
Inancy remain in the pouch of Douglas arc subjected to coii- 
piderable pi’cssure, and may give risi; to jiain and interfcroiusc 
'with the functions of 1110 bladder and rectum. They may 
lirsobstnict labour (see p. 433), apd they not irifreqiieiilly give 
ifise to serious trouble durmg the juierperium, from axial 
(rotation of tfie pedicle or from injury leceived in labour. As 
, a rule, p varian tumours discovered during pregnancy should 
' bfe At.once removed * ovariotomy in pregnant women is no 
*more serious than in the non-pregnant. There is, however, 
( , s onsiderable . r isk ...of" . abortion following the-, -.pperation. 
-Biuinjg tho<^first two fiaonths of pregnancy the risk of abortion 
; i,s high (16 — 17 per cent.), it tlfen decreases and reniains com- 
■ peu^tiyely low until the seventh dionth, wlien it again rises 
■ ’ and is ei^timated by some observers as high as 20 per cent, to 
25 ,;i)er cent^ , It follows that the time for performing 
. pyaribtqmy sho^edd bo .cai^fuliy chosen, in abi complicated 
• ^o^s, witli^a .view to diminishing the risks to the child. 
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Tumours of the Gravid UtetuS.—fl'. FiiliMrolds 
nancy. — (Conception does not readily occur in dutoru^- which" 
is the seat of a. fibroid tumour when that tumour iis suh* 
mucous or interstitial in position, whetBer it is small or large. 
Subporitonefll fibroids, however, are probably no huidrance, 
to conception, whatever their size may be. .J^d although ‘ 
tlie first-named varieties are a hindrance to conception they . 



S.j. rri-Hiiitiic.y with l-'ILmid Tuuioura of tho 

I'tt'nis. The I’lacental Insertion liespartV}' in tho Lower 
ITfcej-iiS) Segment. (lUiind-Sutton.) 


by no means absolutely jrt event it, so that the association of 
fibroids with pregnancy is not uncommonly met with. 

- The^ piu(]no8iii o/ pre^ncCncy in uterus enlarged and 
distorted \»y the pi-esence of one or more fibroid tumours may 
present grea/t difiicultifcs. The degree of difficulty will 
depend irl the main upon tlm j[)ositipn*of the uljjpcine cavj^ 
a,nd its relation to the tumour or tumours. Sometimi^ the , 
cavity is anterior an^ accessible to. abdominal psdpatioh, 
when, diagnosis will bo comparatively easy ; but’ it may. lie 
behind the tumour which intervene^, between It and. the; 
aMominal wall ; or, as in Fig. 86, it may be ;^laoed b^ween 
two tumigurs, when diagnosis will be difl^cult. Until 
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|a%t8et|iOQ of the foptu^ can be diieclly detected by palpa 
t)on, fl* by au5cultHtum of the heajt, the <liagJiosi>^ of pieg 
jianoy can only be piesumptivc Duuug the fir-ct five 
m^^ths the greatosi unpoitance must be attached to 
Stt^OO^hcea , audden cessation of the menses in a patient 
with a Sbioid turnout almost invariably impluV pitgnan<>, 
unless the age ot the menopause has b«tn leithed Jiut 
aomotamoa uicgulai hamoithagc takt«thcplui of amt not 
rheea, and this iliangc is not so signifu inf i*' jf trccpunfl^ 
oeenrs m eoiineition with tibiouK fioin otlui t iiisi s Signs 
a|acti\it;y in tin bit I'-ts caii^ jicihaps Its>. thin thtiisiisiial 
unpoitance in these cists bttausc steution 1 ‘^onutimes 
found ni the bitasts of niillijiaioiis non pi t gn ml w omen ho 
aie the subjects of utc line libioids Pitgn nux tausisiopul 
onlargemcnt with holtening of tilt iiteiiis uid to i ic^st \tcnt, 
of the tiimouis wliuh it tout mis ()wni_ to tin disloition 
{jjAitsed by the luw giowths the altiiatioiis in sh ijk* thuai 
tonstic of the c aily months oi pitgn mt \ < annol lie nicuh out 
while softening ot the c ci v i\ is ii u ill v 1 itc in ajipc ai me A 
^ ute^e souffle cm otten be hcanl o\t) sonic pait of a non 
gravid fibroid lit Cl us so that the piisum of this sign ilso is 
mnmpoitant It will thus be uatlih sfen tint lUxgnosis 
must be dilfacult at this stage ot pje/iiauc\ u pi itcd c \ imi 
nations will be requ lit cl incl cmii flitii it mvv bt niitssxij 
to postpone diagnosis until tin pciioil at whuh tin tntfd 
hetirt can be heaid 

During the la<;,c i months the gi avid j i ii t of the u tci us ma v » 
be tound to <xcup> almost an> jiosiliun with itgird to the 
tumouf , ysually it i ■> plated iftoic or less 1 it< idll> , but m l^ bt 
in the uppei ^ lowei jioitions ot the miss LTpon its position 
will depend the dtgite of ease with wliii h the fatal heart oi 
hmbb can bo detected 

< Ql%rmql Courbc — Piegnaiit j certamU t arises it cogiubablo 
softeumg of fibroid tumouis, but opjfiions difft i as to whi^lhoi 
it causes thqjr rate of growth to me rease and the truth is not 
easy to establish Upon the gt^ieial t ourse of prt gnancy and 
the development of 4ihe foetus, fibroids exert no untax ourable 
influence, unless Some complication should arise A hbroid 
tumotti impacted m the pelvis may cause s^vete pressure 
i^yitt^toins as theutertm develops, but these efteots are due to . 
tli^ soeideiit of it^ potion. Axial rotate of a stajiked sub* 
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peritonoal fibioid may occur, though very rarely, during* 
pregnancy ; and previously rxiating adhetdoOiS may become 
troublesome through being stretched. ^But in thg majnrify- 
o£ cases the course oL pregnancy ia attended hy.mjtiitUe 
nlore discomfort than may be met with when there, are no 
fil)roids present. There is, however, undoubtedly a some*' 
jwhat greater risk of pregnancy ending prematurely either in' 

nboitwu 01 piemdtuie labour. The effect of fibroids upon 


labour will be eonsiderod in a later section tp. ^351. 

Managemani Piegnaney should be ftlfivweH. qantiimft- 
until tein^, luilcss (\ ) seveie complications due to the tUUUftd*'^ 
arise, or (2^hc tumour is so situated as inevitably to cauee 
insuperable obstiuction during labour. In the former caflO, 
the olTeiKliiig tumour should, if possible, be removed by^ 
U}yomcctumy and the uU'i-us allowed to remain. Even With 
improved teelinKpu' this operation is attended wilfli a con- 
sideiable risk of al)oition for Devine has iccently collectcdtr 
13t» eases with an abortion iat<' of 23 per eeut. In the latter 
ease there are thyree jiossible allernafives • (fi) a bortio n mayl 
be at once nuliu ed , (ft) the ]uei»n.iuey may bo allowed ta 
oontiuue imtil term, and flic child then dolivefed byi 
r^«» 1 ^rean sniifcion, t lie uterus being a I the same time removed ;| 
(c) after extracting the child the tumour may be enucleated* 
and the uterus juvseived (('wsarcau. myumeutomy)* The 
induction of ahoition cannot be nMommeiided ; the position 
of the fibioid tumour necessarily renders dilatation of the 
ceivix ditfioult, and if interference is nccessaiy to evacuate 
the uterus, seiio’i.s niechaniedl obstacles maj' have to be ovei;; - 
KfilA 1 ly sj e.i eetom v fsee p. 735) at ot n®ar term 
is no moie seiious than hysfereelomy at an eSrlier pmriod' 
when the feetus is non-viablc, and is therefore on the wh<^e 
the best method of dealing with such caties. Osesareon myo- 
moctumy although theoretically preferable is actually a moxo ’ 
difficifli an^ dangerous operation than hysterectomy, ahd has 
seldom been performed. . • • * 

II. Malignant Uterine Di^ase and Pregnancy. — £SBgr 
nancy js un ktio.wn iu cqnn^Ction with qalrclpftmi^taf/.h<i> bpdy 
of the iitonis ; it may, however, be fouhd in a8aoci%tion with 
saroQu^a . and there is reason *o believe that in $i;^e Cases of 
idxuDonepitheUcima ( depidnoma ^malignum) dhis growth h«t9 
Icopnncnced dhring pregnancy. 
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' pre gii aii cy arc not infro(|ucntly asisocM'atcd C^'ig- 88), and the 
• diagnosis does not pfesent the same dilticnltios as in the case 
■ < ef uterine fibroids and pregnancy ; for, t he body of t be uterus 
being unaffected by the disease, the characteristic changes in 
' can Ij^e recognised at any period of pregnandy. Amenof- 
' jThoBa may be obscured by iiyegular Ix.-eniorrliage from tlie 
/grp^dh, and of course the condition of the cervix proliibits the 
' f characteristic softening of pregnancy from taking place. 

— VVlum the cervical carcinoma is in the 
gpexullj^ stage the jm'scnce of pregnancy should be ignored, 
and the whole uterus removed with the disease. The method 
of operating will depend upon the size of tlui ulef us — i.o., the 
, stage of pregnancy; if the child is viable it can be. first 
, ■ delivered by ('a‘ Si-uca ii isectiuii : if non-viable th(' uterus can 
be removed by abdominal liystercctomy, the method of 
^ligryjgjpi being the most suitabk*. When the disease is 
, inoperabl e abortion may be iinlueed in th(* early mouths ; 
Ibut in advanced pregnancy it is probably better to wait, 
and then deliver the child by Ca;sarean st>clion at term. 

Abortion : Miscarriage 

^ ^ortion is the expulsion of the ovum from the uterus at a 
period before the foetus has bocorue viaiilc ; the term viable 
signifying that the f»otus is capable, of maintaining its exis- 
tence when born. Until the middle of the seventh calendar 
month t ^ ji^ ^eat-V-c iidith-wcol?! tiie. l'<elus is non-viable, thore- 
^ fore pregnancy terminating before this date'is said to termi- 
nate Byjibortion. The terlli misran iaSfe is bo.st employed, as 
a synonym' "bf abortion ; sometimes, howijver, the latter is 
ysed only during the fj rst tw o to twj^and a-half months, when 
' the ovum possesses iko properly dcvolopetl placenta, while tho 
iiormpr is applied to all stages of the non-viable period later 
'tiian tliis. Such a distinction is coftfasing and'has nbtlling to 
' jjpmmend jt, because the process, is scarcely affected by tho 
presence or absence of the plaeenta. Abortion is a miniature 
. lab.o..ur ci^uaisting of a stage of dilatation, a stage of expulsion, 
■ atf^ a. s,tage.nf retraction. It may occur spontaneously or bo 
; inffentiohally. induced ; .tlie former alone will bo considered 
the' latter beih^ ‘deallt with among the Obstetric 
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Causation. — The causes of aboftiou aif^e 
they will be best coni^idejrcd in three groups ': "( J) 
conditions lof the mother and of. the ovum (iu^ludirig th6 
foetus); (2) traumatic causes ; (3) general or systemic causes^ 

(1) Tlie jwaTfto/ogfior/ and ioeii^d^which. ; 

may cause abortion have been already tabulated (see n. Ip?) , 
and the more important ones fully considered as. disorders 

or associated w'ith, pregnancy, and need not be again set out. 
Of thevse conditions, some an^ very apt to cause abortion, 
others rarely cause' it ; and from wdiat has boon said of each, 
no diflkruUy will bo oxporieaocd in diatiugiiiiDhiilg bctwxeii'v. 
those wlncl^rc im})ortant in this respect and those which are* 
not. A certain number of cases may be due to low implan- 
tation of th(‘. ovum in the uterus (I^a centa prceiyfa) . After 
the ovum has been expended it is impossible to demonstrate 
the position vvhii'h it occupied, but occasional opportunities 
arise of investigating such ova in situ, when the comUtioni^ , 
are set'ji to b<‘ V(‘ry favourable to the occurrence of abortion, 

(2) Of the traumatic causes the most important is I 

to th e, uterus or the uterine contents. Tliis may occur in a. 
variety of ways, as from direcd violtMice, such as blows or 
Icicks on the abdomen, or from severe falls or other accidents. 
Sometimes tlie uterus is actually ruptured by a blow on the 
abdomen: both however, usually operate, 

by injuring the uterus, but by causing detachment of some^ • 
part of the t)viim from the uterme wall. Abortion may be 
brought about by passing the sound or some Oitlicr instrument i 
into tiic ntorin* cavity, eitlier inadvertoiilly, ov with thg , 
iuK'iitioii of sotting up a niiscan^agc. Sometimes, Uo^cver, 
the passing of t!ie soiiivd into the ntcnis does not^oduce this - 
effect. Unless some definite injury is caused to the ovun^ 
Bue.h as rupture of the chorionic sac, op partial dettushment, - 
no hann follows ; there is no doubt that the sound may be • 
passed intg the decidual cavity witliout injuring the ovtuw at 
all. Jf infection is carried into the utdtus by dirty itMthiy) 
ments aboKion may be brought about by septic eT^dniweft^tist . - 
OperatLons..UB.Qi ]!i the grayid uterus or tbfl,iitferinfl 
are frequently, though by no means invariably, fojlQw'bd by " 
abortion, which in this case probably results from ^sturbance 
of the uterino'or pelvic circulation. Injury to tlie ovum doea 
not necessarily produce abortion immediately, an Intbryil 6f 
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or'eyen a week or two, "elapsing bi'fore abortioO 

-^^Next itiritnj^ortanco to ditcct or indirect injury must be . 
Vpiaced a group of conditions which cause abortion by ^citiim 
cen tre situated in tko, lumbar enlaicgemeiit of the 
: !spmal cord (see p. 278), the stimulus being conve^yed through 
^ ’the central nervous system. Exlr^pi^ tlcgrQes^.^^micLjii ’ 
- fy /ght. as from suddcui bcreavemeiifc or ])ersoniil danger, maj’' 

, cai:^e abortion, especially in women of nervous teinperainent ; 
and it is clear Miat such conditions can only operate in the 
manner just indicated. OvA^r -fati^u e, especially from da ncin g 
and ridijig, probably actsS in the same way. Op6^ tions upon 
di^stant parts pc rforine during pregnancy also sometimes 
induce abortion, which niust clearly be produced through the 
central nervous system. Tlie.se conditions, all of wliich ' 
involvcf \shoek ’ to important nerve-eejitrcs, may bo justly 
classed as traumatic. 


Many drj^gs have from time to time been employed for 1 ho ; 
illicit production of abortion (abortifaeients), but no scientific 
' study of their moflo of action has ever been made. The 
greatei* number of them are irritant poisons. 

(3) The ffjmeraJ or cumes consist of a number of 

conditions, the action of which in causing abortion is iinper- 
^ fectly understood. Thus co iisg ngiiinity of the })arents, high # 
and hot ^ imate are all believed to cause it. Un- ^ 
,. healt liy oc cupa tion.s pursued by the mother alone or by both 
.’parents, such vus working with load, mercury, or glass, 
undoubtedly also cause abortion. Habituar'oyg^^^^ ^ 

in ald& hol- and excessive scAial inter co urso, are said to favour . 
.its occurrer^oe. 


;,jt Of all the systemic causes of aborfion, however, the mgst / 
^l^ifaportant in all revspect.<is In all probt\bility more 

c- abortions are due to this disease than to any otlier cause. In 
6i repeated abortion the probability of a paWrnal 
taint is vfery high, aiid.thc Wassermann test must 
applied to both parents. *The manner in which consibitu* 
s^hilis p^ abdrtioil is not known; in many 
cliplc^lfy syphilitic, no morbid changes can bo found : 
jphpxion or 4eoidaa after its discharge. Investigations are > 
undertaken whetH^ the specific 

can alwy s be defected in such oas!5^ i 
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in large numbers would i^ndicate foetal. bacterial tM 
the cause of the abortion. ^ Men who have shfferielS from the’w 
disease, but in whom syphilitic lesions arjf rib Ibng^ clihics^^y.V 
recognisable, may either beget children definitely syphiUtm, 7 
or the develop*mont of the ovum may be brought to an early . 
termination by abortion. It is therefore clear that the; 
infective agent must be transmitted in some form to theVi 
developing ovum. " \ 

It must be added tliat tlie cause of abortion in a {mrticuliu:; > 
case is often very difficult to trace- ; and in exceptional cases,; 

>n apparc^jlly licultjiy patient may have a. series of ajborMlil&S 
|for which nc?fide«piate explanation can be discovered. When ;j‘ 
syphilitic infection, associated disorders, and traiimatio;'^ 
j;causes of abortion can be excluded, the most probable cuUkS^ 
(is an. iinliealthy (‘onditipn 5 )f the endoTnetriiini upon which!? 
the ovum v\a^ lunbeddcd. and to this condition a series 'bf 
abortions may be* due. - 

Frequency." it will be clear from (his enun^*ation of the_ 
conditions wdiicli cause it that abortion is not an unconimon ' 
event. From some reeemt statistics presented bj^ Professor 
Malins to the Obstetrical Society of London it appears that ^ 
this count ry about H> per cent, of pregnancies tomrinatb by;, 
abortion one abortion occurs to every five births of 

viable children ; and further it aj)pears tliat abortion fa - 
nearly twice as frequent among the classes from which 
hosjutal patients jirc drawn among the well-to-do.;';! 
Presented in another way, it may be said tljiit from 30 per 
, cent, to 40 per cent, of all fertije women pass through oneorl^ ' 
more abortions during tli 4 ^ period of child-bearing, JESSi 

. i n qjiy ot her moatb. Women \yIio arc the subjects of syphili^J-j' 
or Bright’s. disease often sustain a' sxictiessfon of abortjioij^ ^ 
without carrying any pregnancy to term. • 

Clinical JFeatures. — symptoins, iMuch 
; process of abortion arc ^cBr^gr rAage 
..is s<hpaost ihvariably the in itiad^svmptqm^ ajud is ciiiisjf^ 
iSeparation of the bvnm or some part ofTtl^^.deeiijiua jfr^^f^ 
Ithe utetifte wall (J?ig. 86). The Ueodina is naiMbli y^li^h| ht. , /• 
first, bat as the abortion proceeds it may: l^Bgme 'tlrefh^ Z:^^ 
;and.d«AgQtQipi,,pr,byen fattal ip jts ; 

:,t&6. -yaRinayand '.mow.; rawly; 



232 


ABNORMAL PREGNANCY 




Non ■HipaiaU'ii 
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vipeieding is free. A young ovum of six to ten weeks with its 
jheni|branes . may be disoJiarged either entire or piecemeal 
alO^g with these <^lots and thus be overlooked, l^ain is 
usually and is duo to uterine contractions. 

Sometimes it is contiiuums, and the uterus when examined 
may be hard and unclianging in (^onsistc^riec ; at other times 
the whole process may be attcjided with little or no pain. 

.After the discharge of 

mood uot. . the ovum from the 

uterus the ])fiin ceases. 

On vaginal cx- 
arnitiai of 

CLs- can 

Usually Ih‘ iceognisc'd 
soon after the onset c»f ' 
thes(‘ symptoms. 'Fhe 
student must recollect 
that in a multj|)ara 
the external os is 
often patulous im/UM- 
•• \l» .*iiiary coridit ions, 
allowing of the intro- 
duction of the finger- 
tip into the cervical 
canal ; but the inter- 
nal os is never opened 
early in pregnancy 
exiJCiH by active con- 
tractions. In the- di- 
jlating cciv^'al canal the finger wiTl oftmi feci a soft, son^ewhat 
bulging swelling, which may bo a eldt of blood, or the lo^yer. 
jjple pf thc^qyiim detached from the uterine wall and lying 
fjnee in the lower iiart of the uterine cavity and cervLx (Fig. 
,^i/87). Sometimes dilfitaiion of life cervix luoceecls hTcgu- 
fi larly, the^ external® os opening Uist after tlie internal os has 
, , been already fully dilated ;*thi« oflers some difficulties in 
diagnoses, for tha condition of tllb cervix within the external 
;; o<!S cannot well bo recognised. 

, . ^ When the ceivical canal is sufficiently dilated, the ovum 
t it by ;|.he ut/cririe cohtrij/ptions, either 

. entire jor in j)ieces»; an early ovum discharged in pieces may 



' S(i. — AlK)vlio*i ; Stuj'p, 1. Ovum pir- 

^ ^ tiallj di3tJ wheel, LVrvix closed, 
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escape notice unless all the blood and blood-clot 
tlic patient is carefully examined. The uterus rapidly' 
retracts and the cervix closes down, so 4bat to tv few ho.urs 
no trace of dilatation can bo detected, and the - con- 
sistenco of tii |3 utcrijic body is firm. For several days a 
Iia^inorrliagic? dissrbarge ocoTirs, similar to the lochial dischargt> 
of the iJiierporiiim, 

and tlie uterus itself huvoci t iota 

undergoes a proeess 
of similar 

to |mei'^)ett^Mtivolii* 
tiou. If a poitioji 
of the ovum f)r (Ujt 
eidua I'emains uii- 
<^x I felled fr(U)i the 
uterus, tlie lia'inoi- 
rhagff will eontiniK' 
until it has l)eeri got 
rid of and involu- 
tion will he aneshsl. 

A number of 
terms are in emfi- 
moii us(' i?i this 
country which are 
intended to de- 
seribe certain elini- 
eal varieties or 
phases of the pro- 
cess's of abortion ; 
thus wx'. speak of 
threatened abortion, inerifahle abortion, incomplete abortion^ > 
and mmed -abort ion. * ^ ^ 

Thrcij^teyietyAb^ ])aln ancl Jbsemon*!^ v. 

QC(piir!<iuriJig early progiianey, witkoiltjeadin^.^ 
ol,.,the..,qcrvb\. Caution must bo exercised in Attribtiting^ ■ 
these symptoms in all eases to threatened abortion, for the^ , 
may result from a immlfer of other causes'—e.gf., ; 

may not come from the body of the uterus a^ ' 

r 8pmc onncuri-erif, ^i^e^se of the sueti as pr a , 

malia nanjb ijcro wth. And when the bleedtog, c^ be clearly 
^0 uteme cavity, abQrtipn b/„ uo 
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exisues ; it is certain that a gopd deal sd hpemonluge may 
o cc)ir ift ep ly without causing detachment of the 



Fu> 8S -Gravid Utems (Fourth Month), showing extmsivo i)o(iduiil 
without Dotuchmeut'of •the Ovum ((Jhiiiiip' Ljosh 
H ospital Sfu^euto } 

T}i.aiitf riVi was tiQioxpd foi 4.ar(im>mi oi iht (Uiftx 


9V>tiK . Poe example, luomorihage may occur from the 
Uildetached ig decidual or m con- 
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ncction with g&rdiac Qr of the mother. It is 

even possible that slight detachment jpf some part of the 
ovum or the decidua itself maj^ be repaired and the gestation 
allowed to continue. In Fig. 88 it is se^ni that considerable 
hiciliorrliago lias oocurred into the deeirlnal space without 
separation of*tho ovum, which is intact, though somewhat 
comjiresscd. Clinically, the bleeding in this case was attri- 
buted to the coincident malignant disease of the cervix. 
Whatever may the explanation, it is certain from clinical 
experience that one or more smart hfcrnorrhages in early 
Ijregnjmcv. or slight bh^^eding corilinued for several weeks, is 
pot incompiVtible with tl\e comjrletion of gestation and the 
birth of a lu'althy child. Fain and hannori hage must there- 
fore nev(‘r r<»gai*dod as certain indi(‘ation.s of abortixin 
unless they arc accomjranied by dilatation of the internal 
os, or the expulsion of some |>art of tlie ovum (ht^al or 
maternal) ; when uuaccomjianicfl by ttu'se changes it is 
convenient to r(rfer to the condition as ihreateiied ahprfion. 
By snit«ablc ti'oatrnent the pro(‘css can often be arrested herei 
and the danger’ averted. It is not urrcjommon, however, foil 
symptoms of thivateried aboriion to subside, and after anS 
interval to recur with greater severity. The condition mustj 
however’, always bo regarded seriously, for alarming andl 
even fatal Iricmon-hage may occur from separation of anf 
early ovirrn without any attempt being made by the uterus! 
to evacuate its contents spontaneously. Such cases, beiiigj 
unattended by dilatation of the cervix, ar’c technically cases' 
of threatened at.or-tron, 

• Inem fable yl&o/Yiov/.- -When •the are regjjlrfi’ an3 

intermittent, wdieii the internal os eonrrnenees open, wdien 
the ovum has been detached and can be felt in the cervix, 
or when some portion of the decidua 1ms been expelled, the 
process of abortion eamioi be arrested, and is therefore said* 
to he^inevitable. It in all eases easy to say whether or 

not an abortion is i^Vital;le, unless the^linger cay. be passed 
up to the- internal os, or uiileSSj some parts of the ovum has 
been discharged and r«xjognised. Sometimes, however, it ij^ 
possible to recognise ulj;uann cuntraeUona,by.p^ and 
this forms a useful sign, for in threatened abortion the uteru^ 
dqes not contract sufficiently tp be recognisable Iby palpatiqni 
During a contraction, the uterus becoitie« uniformly hard ini 

B.M. 16 
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Aonaiiitetice, and often a little irregular in shape ; the con- 
traction may be veryrprolonged, la'>ting for seveial minuteb. 
Tp th» eady btagcj this sign is sometimes fiseful in 


j diagnosis, but eventually dilatation of the cervix ih the 

* obange upon which the iccognition ol an incvitjjible abortion 
depends. The di>>< met ion betw een t hreatened and inevitable' 



Fig h9 — Twoto rimi Wn Ks’ Al)i)ihoii 'llio ('!» tiuiiK *<11 
ts pal t] illj co\t i« (1 with \ ijli ami hiii Ixioiii iittiuhid 
to a pieio of Blood (’lot ‘ 


ialxirtion is an important practical point, foi the two i)hase4 
must be diffeiently treated 

«. Iw ptnplete Abortion. -This name implies that some por- 
tion of the placenta o» of the decidua has been ict dined in 
tjie uterus , the contMtion is also often termed ‘ roVenlion of 
products of ooneeptioii ’ Co-dmuanee of bleeding, with 
ajbsience of the exiieeted involution of tjbe uterus, are the chief 
symptoms ; to these may be added those of septic iirfection, 
if the cavity of the uterus has not been kept sterile*. 

Missed Aiiortwn. — ^This -term has already been ev- 
idainM wben d^orlhing the fleshy or cameoas molo (p.,148). 
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ISymptouLs of threatened abortion ojcscur, wh^h snbeide, and 
after a varialde period a mole is expeHed. 

Anatomy of Abortion— lOwjjQjjtyiiipri of tfeQ PYnjii.'syiftn 



Fig. 90. — 5ix WcelcH* Aborlion^ The Ovum ha« escaped fr^m'tiie Decidua 
(^apsularis, the f-horioii * has^ ruptured, the Ammon id eintire, ^ 
(Cliariug (.^oss Tlospitiil Museum.) 

• • 


ex pelle d depends partly upon its penod of gesV^tion, and 
partly, upon the changes which it has prevjpi(§ly piuJorgone. 
The lgiaaL o* aborted ova show po r^pgnisal)Je- ^ 

' they were^apPtrpitilj-haaRhy,'^^^ the 
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time of their expulsion. Ochers show yarioui^ stages, of the 
' deacribcd, or of the hyclatidiforxu mole, 

these, of course, being ova of the first three months of gesta- 
tion. Older ova which possess a definite placenta, when 

retained Jor some wwkA after the dealili of tlio feutut^, t?how 

well-defined post-mortem changes, including those already 
described as pJiaP^utaUnfa»rots. In soiuo eases infection has 
occurred previous to the nborlioii, and tfio tissues of the 
ovum may then be expelled in a state* of dec()mj)osition and 
having an oifensivo odour. 

Ova apparently healthy may be expelled entire —w^th or 
; without the maternal eoverings — or piecemeal. iTuring the 
first and second months the ovum, wlu*n thrown oH‘, may 
carry with it all tiu* dec;idiial eoverings. llie wlioh* contents 
: of the uterus being tliiis evacuated en hloc. More freciueiitly 
* the decidua cap.sularis is ruj)tured, and the ovinn (eliorioTi. 
amnion, and fadus) escapes and is (*xpc!lled (Mitire througli 
the cervix ( Kigs. 89 and 90). Tlic attachments of the chorion 
to the decidua are so delicate at this period that the forces 
of the uterine (contractions alone seven's them eomph'tely. 
After the second montli the chorion as well as the decidua is 
usually ruptured (Fig. 91) ; the amnion, benng more elastic, 
usually resists, but it also may be ruptured, and then the 
foetus escapes and may be lost in the diseliargod blood. 
Often the chorion and decidua are so firmly attached to one 
another and to the uterus that a portion of chorion remains, 
; making the abortion incomplete ; this is more apt to occur 
\vith the placental chorion thaij with the chot'ion Ifcve. 

The period of gestation fo whicli the ovum belongs may 
be estimated' from the size and characters of the feet us, or 
from the size of the chorionic sac wdieircntire. The size and 
.characters of the foetus at different periods of development 
' *liave been stated on p. 57 ; they form the best guide to the 
period of developmenf of the ovum. When the fn^tus has 
been lost other criterfa must be relied upon. The size of the 
. unruptiircd cJiorionic sac is fhe next be.st guide '; during 
the firat three moifl^hs it is as follows ■ 

\ 4tli 'week . . . about 1 X J of an inch (2\3 X 2 cm.), 

i Hth 2 X I i inches (5x4 cm.). 

, ' '.mh ’ . . „ „ ni.i X nj cm.). 
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covered with viJli (Fig. 91) ; then those of the chorion laevej 
atrophy, ahd'Tfy the end of the tliird mouth the discoUlal’. 
placenta* has been definitely ouilinetU It seldom happens 
tliat a feetns of the size of three months’ development 
cr^oapea rC'Co^piition in a miscarriago. 

Differential Diagnosis. — Two other (ionditions resemble 



91. — Twoand a Tlulf Month.'i’ .\b()rtion. (Charing Oiobs 
llo^pitul Museum.) 


• • 

abortion inasmuch as they arc characterised by the expulsion 

of a body from the ulerngf with hasraorAiage and'pain : tbeV 
arc (1) i/uhal gestation and (2) an intra-uterine polypus. 

(f) The former has already been referred to (p^ l.^)- 
It has been pointed out that the structure of tire decidual 
membrane is identical in both uterine and* extra-uterine 
pregnancy, and therefore uterine abortion cannot be dfag- 
nosed struct ures recognisable as chorionic or fc etol 
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fikve| been expelled from (2) An iutra-utorino 

^gjSypus Bometimes protrudes through the cervix, either 
with or i^lthout complete detachment. Haemorrhage, pain, 
Enlargement of the uterus, dilatation of the internal os, and 

pTOsence of a soft bulging swelling in the cervical canal . 
may appear to justify a diagnosis of inevitalile abortion. 
But further inquiry and examination will servo to dis- 
tinguish the two, for ^ j V, 

of hagmorrh age. not amenorrhoca, and the custoniary sisiS f 
q; l^d^..symp tq]|ns of pregnancy will .bo absojlt. 

It must also be borne in mind that during menstruation 
the uterus undergoes changes similar to those foiJnd at the 
beginning of an abortion, i.c., the uterine body is softened, 
^d the cervix underg(jes slight dilatation. In the case of 
w^omen who menstruate irregularly, the occurronee of bU'.ed- 
ipg after a prolonged interval may be regarded as an abor- 
tion unless attention is paid to the fioinis just mentioned. 
During a menstrual period no membrane is discharged 
except in the rare cases of “membranous dysmenorrluea.’’ 
and in those cases the membrane can bo distinguished by 
microscopic eiftimiuation from the decidua of pregnancy. 

Treatment. — l^rophylactie treatment is naturally of 
great imjiortance. Many of the conditions deseribed as 
causes of abortion arc capable of being curc<l by 
' ajppropriatc treatment. Syphilis is perhaps the most impor- 
}tant of these, and the neccss^ity of treating both parents in 
such cases has been already mentioned. The biological 
rbjood test introduced by Wasscrjnaun will enable a diagnosis 
Vof this condition to be maefe whc;riever it exists in either 
parent. Carc'ful management of pregnaiuty in the early 
’ months may obviate certain ot the traljjLUiatic causes ; and 
■it is a popular belief, Which is supported to some extent by 
fJjSlinical experience, that the menstrual epochs ^are times of 
. {gjfeater danget, when uViusual precautions are roqujired.' In 
v|basos of dec^ual endbmetritis and of repeated abortion for ^ 
^^whicb no systemic or local caVise can be found, ffprettag e 
, fof thfc If the least suspicion of syphilitic 

j^taint exists in such cases, specific treatment should also be 
Jlp^y carried put. >v * i 

: An tniportant point in prophylaxis is that \ 



ABORTION I - ; 9^ . i: 

cond ucted with £reat_ care .and., ^PtttJfiness, „ aiid should ' 
be repeated unnecessarily. In cases of backward displace^ • ; 
ment unaAcompanied by symptoms, abijirtioti has frequently 
been caused by attempts to replace the uterus ; repIigjCLe- 
ment, it wilf be recollected, is unnecessary until definite I 
symptoms supervene, and should, therefore, be avoided. 

In thrmtened abortion the object of treatment is to ' ‘ 
ia rres t the process ; in inevitable abortion the object is .to 
a.ssist it. 

^TJirealtntd abvrlm is accordingly treated by confining 
the paliei^ strictly to bed, by avouUiig as far as po.ssible all , 
forms of cxc^ion and excitement, and by the administration 
of NQiQcaJL.touatment should be adopted. After 

the first examination from which it ha-< been recognised that , 
tlie abortion is not inevitable, no further vaginal examination 
should be made unless the ca'^e proceeds unfavourably. The - 

should be kept lujv' and no alcohol given ; the bojvjjjajpyBdt ' 
allowed to become confined. Various sedative drugs may he 
administered, some of which arc general, others special in., 
their action. The most generally useful drug is ogiun^ and ^ 
'the treatment may bo commenced with a hypddermic injec- 
.tion of a quarter of a grain of morphia, and the action of the ■ 
drug maintained for two or three days by small repeated . 
doses of o])ium pill or laudanum. Bromide of potassium ; 
’aud.olilorai hydrate are useful in patients of excitable tern- ' 
perament. (.'ertain drugs are Ijjelieved to exert a specific,; 
sedative effect upon the uterus ; among them may be men- 
tioned vibumufii , cannabi s indica, and in small doses :i. 
|it must, however, be admiJCod that the evidence of «ucb an. 
'effect is unsatisfactory. After a threatened abortion thU' 
patient should be kepf in bed for «’!• least a wcek_^a,^r g,ll . 
^.ceding has ceased^ IFtlie symptom^ recur’ tlie same rule 
must'be^strictjy followed. 

A | 'cft se^pf - threatened abortion.ma;^ .at any time becomei v 
iTievitabl^ r equiring a. prompt chfl^e ogtreatment, Inany^ 
'case where the amoimt of hUseding is sufficiently promso ■ 
oriously to affect thp patient's condition*, the treatment o£ ' 
jinevitable abortion must be adopted, even if 'tlmre is no\. 
Idilatation of the cervix. , , , 

“ many cases t]^8 pMoes^^l ppe- ' 

c eed naturallv . and terminate without Oay int^erpnee op . 
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the part of the medical practitioner, and witli a perfectly 
favourable result. Under such circiinistaiices notliing is 
required beyond the gdniinistration of fit' got t ^U Aoses (one 
drachmof liquid extract, or 3 gr. of crgotinc every four hours), 
which i« useful in stimulating the uterus, preventing retention 
of fragments of the decidua or ovum, and ensuring proper 
retracti on afterwards . 

In conducting even the simplest ease of inevitable 
abortion two points are of the greatest inii)nrtance. FirMy, 
■^I Lbl ^iod-clot and blood-stained coverings must be carefully 
e’xamiiijgd' us the uterine contents may be, dischayied 'piece- 
meal ; the nursf' musl aeeordingly be inslructed to save 
everything for tlie iiispeetion of the medical alleiidant. 



S^Oiidlyj tlie ^^trictesi antiseptic jireeautions uiust be 
observed tlirougliout, "" ^ 

It^must be understood Ij^atthe management of an abor- 
tion calls for the greatest possible care in the prevention of 
infection, and the antiseptic routine to be describ('-d later on 
for the management of norimU labour (sc^o j>. 308) must be 
applied just as thoroughly and conscientiously to a case of 
^abortion. The results of infection ipay be (piitju as serious or 
even as disastrous as tliosc of ordinary puerperal infection. 

^ I nter fcifence during the course of an inevitable abortion 
may. become necessary from excessive hamprrhage, from 
rLsn of tejrq>f,|-ature" or frijrnJjj^iUty di thc.uterus completely 
tojaxpd jte contents (incomplete abortion). IlunmrrJiaye may 
become profuse or even dangerous at any stage of the pro- 
Ceiie ; it is of course due in the early stages to the separation 
of^ the ovum from* the uterine wall and the consequent 
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rupture of iniiterual vessels. Tlie liaemorrhage abates to some 
extent wlieu the ovum has be(ui completely .separated, even 
when it is not yet e.xpelled from the i^erine cavity ; but 
while any portion remains undotsiched it will continue. 
'’liifse of temperglura during a miscarriage necessarily arouses 
suspicion of inftjction, and is always to be regarded as an 
indication for terminating the process by immediate evacua- 
tion of the uterus in the manner de.scribed below. Finally, 
from .'iloiv fUlulotion of tlui <‘crvix, from morbid adhesion of 
.some part of the ovum, or from iveaL contractions the abortion 
may be .“ 4 ^ jnuch ilelayed as to require interference. In 
abortion oecMiri'ing duviug the first two luonths there is con- 
sid(Tal)le risk of retention of a poition or even of the whole 
of the decidua. Ibde.ss the. whole of (his membrane i.s 



Km. iJ.'i.- - J'Vnton’s Cteiiiuj l)iliilur. 


bund in the disc harges, the case should be' treated as an 
ncornplete abort ion iji the manner de.scribcd below, Re-« 
taihed decidua is a fertile. source of htemorrhase.'aHd also 
pretlispo.ses to se])tic infection. 

Whenevt'-r surgical inferforentte is required to terminate 
a miscan-Lage the method adopted should be the same, 
viz., imj^ediatt'' eyacuatiqu of the uterus under anaesthesia. 
In fornier qilitions of this work vaginal'and cervical plugging 
(tamponade) was recommended when the cervix was not* 
suffie.iently dilated to admit pf *the pas.sagc of the foetus and 
placenta. Increasing experience of this method hais shown 
that certain disadvantages which are inseparable faom it far 
outweigh its advantages. 'I’lie-so are (1) that it CjaimQt,he 
carried out with efficienLaaepsis, and while in the vagina the 
plug i^ liable to become infected ; (2) the method is ^Jicpv 
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tirtfeeg ^ain. and frequently ends in incomplete evacuation 
';o^he contents, so that an operation becomes necessary after 
rail ; on the other hi^id the method of immediate evacuation 



Fia. 94. — Separation u£ the Bladder from the front of tfeo Cervix 
> * to the level of the liter©- vesical Pouch. 

# 

is easy, jrapid and certain, anct can be carried out under 
Efficient %8epsis. V^ginfd plug ging ^hould tlierefnro. not-he 
'“dpnf ' nparAtivQ impracticable^ .r 

y — j.-.,*. «• ‘ionhf the Uterus . — ^Under anaesthesia 


iAj 


IS fi|Bt«Ks:pbse^,with a sn eoi^ m such as that^of 
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Sims, and then seized with voli ^lltt m forceps. The Tagipal t 
walls and cervix are next swabbed with tincture of iotiine . 
Rapid dilatation may be performed by mpans of graduat ed j 
mcjtal cervical dilators (Fig. 93) until the in de x finger can be 
introduced easify into the uterus. This will allow sufficient ^ 
room to remove a two and a half months’ miscarriage; for • 
cases more advanced than this inci.si()n of the cervix may 
be practised as in vaginal Cicsarcan section (Fig. 94). Thfi t 
ntoriue.body should then be gently pressed down witlhone 
hand above the pubc.s, tintil tlie finger in the cervix can be 
worked flio^;pughly ijito the cavity. ’I’he ovum must next ; 
bo nomplotoly dotaolu.-d with tho fingor-tip, special attention 
being paid to tho uterine angles, 'rjie finger should then be . 
removed from <he uterus, and by compressing the uterine 
body bei.woen the external hand and two ^gers in- the 



ri(!.!>.». ■ Ovuiu Vorceps. 


vagina, Uie whole contents may be squeezed out. If this - 
should not succeed, a pair of blunt ovum for<»eps (Fig. 96) 


may be passed Into tho uierus and tlie ovum removed 
gently. * • • , V 

-idt is difficult to detach the decidual membra^ with the ■ 
finger, and a sharp duslilng curette should be next employed 
■ to detach and remove it. The curette must be used with ■ - 
goi\yene^,’ and the whole uterine wall scraped from above t 
.dowftwirds ; large pieces of thick membrane will thus bo 
removed. The I jpg or should then be passed again,to make 
sure - that the uterus has been eomplotely emptied^ NeJit 
itho empty uterus is massaged firmly between two qr three 
fingers passed into the v.egina and the rtther han^ placed . 
above the pubes, and to do this properly the organ shoiidd be ■ 
first anteverted. This squeezes out blood an^ promoteA| 
uterine setraction, thus arresting heemorrhagO. • - ; ; ' 
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Finally, botli the iitenis aful vagina slioiild bo i-arofully 
' cl| 9 UcKecl wItK a hot ant'L^optio fiOlUtlOIK siUl'h ilS cl 

. clcachni to a . quart# (temperature 120'’ Fahr.). anti the vagina 
' loorioly plugged with iodoform gauze. The slriete.st antiseptic 
precautions are called for in performing this sijnple operation ; 
the vulva sliould be shaved and swabbed with tincture of 
iodine, the v'aginal walls swabbed witli it also, and sterilised 
rubbcjr gloves should be used by the operator. 

Seidic Abortion . — Evacuation of Ihe iilcTtis by this mciliod 
sJiould be practi(!ally devoid of risk under t)rdinary condi- 
tions. Occasionally, liowevcr, cases conn? first ^iideT tre^at- 
ment after acute septic infection has r)(*eiu‘r(HL and the Avhoh* 
or a j)art of the ovum is still in the uterus. The great (*r 
number of such cases, are llie Avork of crijuinaJ al)ortionists. 
TJie process of (dealing out the uterus is llien attended by 
considerable danger, for in detaching the placc^nta or mem- 
branes blood vessels are laid open into which intVetive 
material may find direct ac(;ess during the operation. In this 
way the generalisation of the infective process is actually 
assisted. Nevertheless it is soujid praetiec to follow Ihi* 
surgical rule that actively infected cavities must always be 
cleaned of their contents and freidy draiiuMl. in performing 
the operation under these conditions cutting oi\ .. slvai'p ^ 
smiping , instrunients should be avoided, and the uterus 
cleared out with the finger alone or aid('d only by a blunt 
curette. A septic uterus a^so -ihimld uevcr be plugged, as fr(;e 
drainage, is es>*ential. 

1 -:^ 'fhe Qfter 'treatment of^abortion is conclucted upon the 
sai Ae p rinciples as the uormal pru-'rpeiium (p. r>42). Women 
of the poorer classes often pay little or no attention to a 
miscarriage ; they do not scv:dc medical a-dvice, nor do they 
consider that a subsc(^uenl period of rest is necessa^^ But 
many, fbrms of chronic pelvic inllammalion arl^e from a 
neglected miscarriage, and it is the medical mr 7 ,n’s duty to 
• enforce proper management and an adocpiate period — at 
least ten days-- of rest in bod. 

6eath and Retention of the Foetus in Utero 

• When an ovum perishes in utero during the first three 

the cause is usually to be found 
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in tlie changes clesmb(5(l in connection with fleshy or 
hydafidiforin mol es. At a later period it is not infrequent 
for the ffetii?t to i)erish in ufern from various causes which do 



Fro. 90. • A' (ViTnpfoto Ovum ofr Throo ^Fontlis. l>evelopment., retaiued 
for womo wseks .afior death. (('Jhariuj; Cross l^ospital Museum.) 

All oju'iiiiii; has lioon lua.h' in lh»M-horti>n Lo show ihu fiftiis in the aiitni(>l>ic iMio. 


not lead to the production of gross anatomic^al ehangejs in the 
placenta or membranes (Fig. 06). In (lases of acute ijifection 
from the maternal blood, as may occur, for example, in 
typhoid fever, the ovum is usually expelled at once. In other 
cases tfve ovum may bo retained in uterc/^ for many weeks 
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•before being expelled, a.nd it then undergoes a series of 
-well-defined changes which are practically the same at all 
. periods of pregnancy. Recent observations luive shown that 
syphilitic changes can be found in a large proportion of 

■ such .ova. 

ThPriSiitilts of retention of a dead ovum iii utero vary with 
the conditions present. Infsfjtion of the ovum is very rare, 
and is only found in cases w'here the membranes have rup- 
tured, the liquor aranii has escaped, and an open channel is 
left through which vaginal organisms may enter the ovum. 

. Under all other conditions the changes are noa-infective. 

The emjbryo (first and second months) may entirely dis- 
! appear by aulqlysis and absorption. At later periods the 
; foetus at first undergoes from the action of tlio 

surrounding fliiid. The epidermis becomes sodden, bulluc 
; form beneath it, and finally it is shed in pieces. (Iradual 
absorption of Jiquor amnii may then occur, and later of the 
:• fluid constituents of the embryonic tissues also. '.I’he foetus 
i then becomes shrivelled, or mummified, the hopes standing 
iotit clearly beneath the thin integuments. The fijsJm 
■^ jiapfrar.e,u 8 already described extunplifies tins change also. 

! During the process of maceration the Viquw amnii becomes 
(riirbid and discoloured ; later it is more or less completely 
•'absorbed. 

The detailed changes which occur are as follows : — 

The body is shrunken, and the skin lax aiwl loose. (Sub- 
cuticular bullae are formed containing discoloured turbid 
fluid ; those rupture, and after shedding of the detached 
cuticl®, dark red moist aroors of the cutis become exposed. 
The body cavitie.s contain turbid reddish fluid in moderate 
' j,q}iantity. The articular ligaments become softened, allow- 
ingiree separation bf the hones to occur ; thus the trunk may 

■ becdiqe elongated, and the skull bones may he made to over- 
' lap, and ride easily upon one another. The solid viscera are 

;V -softened' and ultilhately become diffluent. The umbilical 
'■-^eord is stained and is unusually thick from softening of 
j^’Wharton’s jelly." The liquor amnii is lolatively scanty in 
r' ^'araounti>and discoloiued. The placenta is often extensively 
‘;f!!infatcted, l{Ut this is an ant«-mortem change. Its tissues do 
' vinfit . soften and liquefy lik4 ^ose Oif the foetus. Attempts 
ll^ve l^n n 9 ai^ 4 *withottt much success, to obtain evi^nce 
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of tho rate at which these changes progress; but up to the ' 
present time no reliable data can be given. Occasionally, 
absorption Into the maternal circulation^ of toxic products 
occurs, giving rise to fever, debility, malaria, and other more/ , 
or less definite symptoms of toxaemia. , 

The placenta and inembrmies undergo non-putref active 
necrosis, Ihc extra-ijlacental structures being first affected. 
The umbilical vessels on the placental surface become 
thrombosed. Tho phicjonial ti.ssues preserve their vitality 
much longer, because the maternal circulation is only 
gradually cut off, and the villi therefore remain in contact , 
with the nonrtaJ source of their nutrition. Gradually, how-/^ 
over, tho inter villous spaces become blocked by thrombosis, 
tho villi ne(*j()s(‘ and lose all traces of their characteristic 
structures, until they become mere areas of structureless 
(Uhris^ preserving only their original shape. Lastly, 'exten- 
sive fatty and calcareous (h'generations occur in all the tissues. 
Ill ova altered in this manner by post-mortem changes, it is 
extremely difficult to determine the primary lesion which 
caused the death of the hetus. 

The clinical diagtwsU of dcatli of the foetus in utero can , 
only be established by repeatccl examinations. The most 
reliable sign is ces.sation of growth of the uterus, and at least 
a fortnight is ri'<niired to cleterniine this with cex'taiiity, the 
normal rate? of growth being aboul. \ inch a week. . Often, 
an actual diminution in size, from absorption of the ITidd- 
])ortioii of the ovum, can he made out after some weeks. 
The ut»i,vus is usually lax and flaceid, and it is difficult to 
excite ct)ntraction.s by^ manipulaTing it. During tbjj ^ast 
(hree months absence, on repeated examinatiohs, ojE Jihe 
hpart-soim ds is iuiportaiit, but ^io conclusion can be drawn ■ 
from failure to hear them on a single occasion. RcjM ^Intirwi 
of brea st -changes can sometimes be made out, and is 5ten 
remark&d Iby the patient herself. Qe§.?#i9n.. of .ffietsdjixunre- 
rognts will be observexi by thp mother, bulf these mxist not' be 
accepted as conclusive evideneef unless confirmed by oth^ 
signs. Other sy mptom.s, such as a fegljj ng . of weight an^ p^d 

may be complained of. Sometimes b yowniah f^i’Hph«.r |PA 
from the uterus is pbseiw^ed, consisting. of thp^ l^^ffl efi^ d&iria 
of blpp^vciot pr decidual tissue, but it i s pxif|Bmply :rjBj| p fnr a. 
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jJead ovum to undergo putrcfoctiou in utero, except as the 
result of intra-uterinc manipulation. 

The is expectant in non-infcctive ciuses. Spon- 

taneous expulsion nill occur sooner or later, and there is no 
reason for interference exccjit the patient’s n/ltural desire to 
get her labour over. At tl»e sumo time it mustl)e reniemhej-cd 
that local signs of putrefaction ix'iider necessary immediate 
evacuation of the uterus. 



Part III 


NOliMAL LABOUPt 

Lauoith is the process by which a foetus of viable age is • 
expelled fi-om the uterus. Labour varies greatly iu duration, 
in severity, and in the amount of risk to mother and chil4 . 

£ hich it involves. By a worwiol labour is meant 

high the foetus pi-csents by the vertex, and which termu^ttieB 
Lturally, without, artihcuil aid and without complicafcUMW. 
Presentation is not the only criterion of normal labour, for 
even when the presentation is normal, complications may 
arise which carry the ciise at once into the category of 
a^mortnal labour. It follows that abnormal labour is some- 
what difficult to define, but for practical purposes we may, . 
include under this designation all cases in which some other;, 
part than the veilex presents, and aU vertex cases in which, 
complications of maternal or foetal origin arise. 

Within the class of nortnal labour many conditions must - . 
be recognised which aflwit the degree of difficulty which may 
be encountered. Generally speaking a first labour is more - 
prolonged and more difficult than subsequent ones ; a womah 
in h# first labour is convenientiy designated as a pHrinjidra, 
m later confinefuents as a muUipara. Another factor of con- 
siderable importance is «je ; frbm eighteen to twenj^ thr^ 
years is the age at which the first labour may be expected to' 
run the easiest and most favojurable course. A primij^a 
. over twenty-six years of age encounters greater risks, wliioh 
steadily increase in gravity as age advances. From aixteeUi 
to eighteen years of age the difficulties are not materially 
greater than normal, but halow sixteen*there is gaore ri^ 
serious laceration. • ■ 

The da te a;t w hich, labour may be expect^ w ddiffioult to 
determine. The aver age d uration of pr^pxoncy women is 

generally believed to be lorty weeha . , This, howevcir, is ah, 
iestimate which is necessarily approximate niejt 
moment at which pregnancy begins, {.sa the {c^iliaation.of 
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the ovum, cannot be deteriniiuHl, aod it is Iiere that abundant 
room for error must be admitted. The data available in 
determining tlie beginning of pregnancy are : (1) the last 
?i£Si§t™al..peri 9 ^ ; (2) the sexual .congress. ^ It has been 
• already mentioned tliat the relation of the foryier to the act 
of fertilisation is <piite iinlaioAvii ; the relation of the latter is 
of service only when a single act of coitus has oecurn'd, and 
> even then we do not know how long an interval may have 
elapsed between the deposition of tlu^ spermatozoa in the 
! vagina and the fertilisation of the ovum. For practical pur- 
poses tlierefore these data cannot be , r(4ie(l^ epoii, and 
allowance mu.st bo made in the estimate for th(' unavoid- 
able inaccuracy. The ' calculated ' date at which labour 
may be expected is tak(‘n to be 2S0 days (forty wee^ks) after 
the commenoenient of menstruation. This must not, how- 
ever, be regarded as an exact date, but as the central point 
of a }>eriod of jirobability ranging from the 274Mi to the 
28()th day. The calculation may b(‘ mad(‘ as folh)vvs : l^ast 
menstruation rlaiuiary to hVbruary 5. 


February • 


. 28 

Mareh 


. :ji 

April . 


. 30 

Alay . 


. 31 

.1 uno . 


. 30 

July . 

• c. 

. 31 

August 


. 31 

September . 


. 30 

October 


. 31 

November . 

• 

7 
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Therefore the conlinemcnt may bo expected to. take place 
^ between November 2 and 1 2. Labour may occu r at an earlier 
period than forty weeks when it is said to be pre mature ; 
many of such cases arc due to pathological conditions, but 
sometimes no cause can be assigned. On the other hand the 
onset of labour may be delayed considerably beyond the 
norma) period, when it is said to be yostmn ture* It is very 
uncommon for the calculated duration of iJregnamcy to 
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excoed 300 days, but an instance has been recorded by von 
VVinckcl in which it was 322 (|ays. Owing to the difficulties 
reb^rred to above an (^xact estimate of •post maturity is im- 
possible. Calculation may, however, be controlled by two 
other factors (a) tlie Huigth and w^gight^Q(,theic»tus, which 
considerably excoed the normal ; {h) the conditibli of the 
betal^ccMilrei^o^^ as determined by radiograpliy ; 

these have Ixx^n worked out by Keitli for the normal ftetus at 
term, and a consith'rable advance upon his data may be 
acce})led as c^vidcaice of post maturity. The details cannot 
he disciiss’^id Ju^re.. 

It is obvious lliat while the birth of a prc‘mature child 
will })(‘ easier, the delivery of a child wliose weight and size 
greatly exceed the normal will be attended by increased risks,! 
and (consequently tlie subj<‘et of postmaturity is not.withoutl 
clinical impotiajiee. It will be again n^lerrf'd to in eonnection 
v\ith the ijiduetioii of pnnnatiire labour (]>. (>53). 

The Onset of Labour. — The sigTis hy which the onset 
of labour is n'cognised must he clearly understood. They 
a:e (I) painful uterine contractions; (2) slight uterine 
luemoirhagC’ -IIk* ‘show* ; (3) (‘omniencing dilatation of 

the internal os ; (4) formation of tlu' ‘ hag of waters.’ 

(I) J'itinjul V ferine Coutraetions (Labour Pains). — 
Hebacnee has alrc^ady becai made to the fact that during thcr 
secoud hall' of preguajtcy inlerinitlent e.oiitractions, recog-j 
nisabk' on j:)alpalioii, occur in tl»c' wall of the gravid uterus,^ 
I’he patient is unc<^cious of them, and they produce no, 
effect upon the cervix or ovum.^ At ‘ term ' these co^trac- • 
t ions change tlieir (*hara*cter and become labour ■*^ains ; 
usually the transform;,ition is gradual, vague transient ab- 
dominal pain being (;omphiined of by the patient for several’ 
^/lays ; s(>metiiTies, however, a rapid or sudden onset of labour: 
Ipaius^vvill be met with. At first lliey^are slight, lasting forj* 
piily half minute, and separated by intervals of fifteen toj 
|ihirty minutes ; they are then felt chiefly in the*abdom^u.i 
?More or loss rapidly they increase in frequency, severity, and: 
..duf’ii»^tion. [f the abdomen is palpated during a pain, thc' 
/jvdiole uterus will be felt to harden and become mote clearly^ 
defined in outline, • 

In women expecting to be confined, colicky abdominal 
pains, nvhich may sometimes be mistaken* by the patient fpr 

16—2 
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lab^r jpams, aw apt to occur from such trivial causes as 
dyspepsia and coiistipatiou. They have received the some- 
what inept name of • fal se, pajos.’ Pain of this description is 
not accompanied hy ^atatioji of th^ inte|tj^al os p? cojxtrae- 



l?ia. 97. — Cervix of a Multipara at Term, Leforo Coinmencemeut of 
Labour. I'rom a Frozen Section. (Varnier.) 

tion of the uierms , lind need therefore never be mistaken for 
labour ; it is best treated b^ an apiaycnt or an oQema. 

(2) ^e^Shoih ’ is a discharge of slight ly blood-stainjsd 
mUcu^. ^'he mucus comes from the ^bich 

^yet^ abipidcmtly dur^ labour ; the slight haemorrhage 
Jrojm'; wbpip the com* 

a little pf the 
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qiembrane s. It is almost iavariably met with ®t.th®,phMt; 
of labour. . . 

(3) Dilalatimi of the Internal Oe . — usual condition '^ 
tho_coryix.at term, before the onset of labour, is shown in 
Fig. 97. From this figure it will be seen that the cervK i^japt 
shortened ; the canal is intact and closed at both ends, 
a multipara the external os is sometimes patidous,..sdmittijug 
the tip of the index finger, imt even then the internal os wiH 
usually be found closed ))eforo labour. The altoratwiiB 
induced by tJic onset of labour ai*e shown in Fig. 98, where it 
will be seen that tj ic cQry i x is shortened, and thejcgjial^^^^ 



9s.--(Jorvix a Miiltipara who diod of Eclamyit^Iti at the beginning • 
of Liibniii-. Kroin a Frozqji Section. (V’arnier.) ^ • 


f ^ * 

at both ends, the internal w being rather wider thai^the 
exter nal. These figureli reju'esent the actual conditions found 
uTTrozen sections of women who died, the foriner before 
labour, the latter soon after its commencement ; they have* 
therefore the Value of pfecise anatomical observations. It 
iwill be noticed that the ^ila^tion of the internal os is. o{ 

I necessity accompanied by a corresponding stretching of'lihe ' 
jlowest part of the lower uterii^ segment.* Not wit{;iHf.am ; iing - 
what has just been said, the internal os is not infireauehtlv 
fo und dila ted su mciently to adyit the finger, ti|j> m 
who are not in labou r : tiiiis js mo re ftean en^ a 

toyltipitfa than in a prlmtpa ra. In soideoases. itjs the result ) 
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‘of a false gitart, a few effective pains having occurred and then 
died away. In ollieis there in no history of definito pains 
having been felt,, and this slightly patulous condition of 
the internal os may aj)pear two or three weeks before labour 
actually sets in. 

The position is, therefore, that, whilaaiLl^^ 

^b'eliable sign that, labour , has not begiin, a slightly patulous 
Jtnaj' he found in a woman who is not in labcMjr.O 

(4) Vonnafion of the ‘ Bay of Wafer.s/ -When the cervix 
opens, the lower pole of the foetal membranes (chorion and 
amnion), which has Ix^en already detacla^d by streteliing of 
tlie lower uterine segment, b(‘ing unsu'p])ort«?d,’ tends to 
bulge into the cervical canal. It contains a little licpior 
ainnii whi(*l» Jins passed below the presenting pait, and it lias 
tlierefore recjcived the name of the ‘ bag of wateis.' VV'hen 
the finger is passed int otlie cervix during a ])ain, this liag will 
1)0 found to be c(»nvex in outline and tynse in consistence ; 
as the pain passes olf it becomes less tense and h'ss distinct, 
and may even disappear altogether as tlu? membranes come 
into contact again with the head. 

Notwithstanding these points, it- is at times somewhat 
difficult to decide from a single examinat ion wlK^tlun* a patient- 
is actually in labour or nut. Pains suflicicMit to 0 })en the 
internai os may occur and lluni cease, sevcjral days or even 
two or three weeks elapsing before* the actual onset of labour. 
Again, the iiatienl may complain of intermittent pains, and 
uterine contractions may actually bo felt on ])a]pation, yet 
there may be no dilatation of the cervix at^all. It follow's'^ 
'that iicither painful contrj.ctions alone, nor dilatation , of 
.the, .cervix, alone, suffices for rcK-ognising that labour is 
^ actually in progress. But if with intermittent paina. and 
dilatation, the bag of waters is felt to grow tense during the 
during the interval, the diagnosis of labour 
•i^certein,. Yet after labour has actually begun tlic process is 
/ sometimes ^sii apnnded , and the pains do not start, again until 
Ian interval of several days hmi elapsed. 

The Stages of ^Labour. — In this countiy it is usual to 
divide the process of labour into three stages. In most 
instances these stages can be clinically defined with approxi- 
mate accuracy, but soinelimcs cases occur in which this is 
impossible. « 
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First Stage, or Stage of DilaMlion . — This gtage ia pre- 

paratory Lo the actual process of birth— i.e., the expulsion of 

tho foBlus*froin the uterus. Tt consists^ in the cliUtatlon or 
cfiTuilisation of the lower uterine segment and cervix. 
(3inieally its progress can be judged by the changes taking 
place in the os externum, the cervix, and the bag of waters. 

Kven when in a multipara the external os is patulous at 
the coinmeneenient of labour the vaginal portion of the cervix 
is distinctly felt forming a ]»n)jection of about half an inch in 
length. As tho internal os opens the upper part of the cer- 
vical ^anal l>coomos merged in the lower uterine segment ; 
as the dila tettion progrcjsses, more of the cervix becomes thus 
‘ taken up ' into t)u‘ uterus, and this change can bo detecyt^d 
bj^ Ahe. liiiger .as a shortening of the cervical projectiojqi. on 
vaginal. examination. WIkmi no deliiiitc cervical projection 
can b(? felt the eervix is said to be ^ taken up," alth&ugh the 
external os juay still bo only partially dilated. In a primi-^i 
gravida t he os externuin sfiinetimes remains very small after 
the <*ervioa.l eanal has becumie merged in the lower segment ; 
tho liead then distends the cervical eanal, tho walls of which 
beiiotiic figlitly rttretclu'd over it. Tlic os is tlicti felt as a 
small apci'tiii'e with iiiiu edges upon the summit of the con- 
vexity formed by ilie distended cervix, which has been’ 
completely ‘ iak(ui uj).' Hut as a rule the bag of waters 
bulges sliglilly Ihrougli the dilating external os in the shape 
of an inverted watch-glass (Ki^s. 98 and !>9) ; the amount 
of fluid it contains varies considerably, and upon this its 
size and shapt! lle]>end. During the intervals when tho bag 
is* lax the foetiil head (;an be* distinctly felt thri^ifgh it. 
VVbon, as sometimes ha})pens, the membranes rupture before 
the onset of labour, iio l)ag,is as a rule formed, although 
exceptions to this may be met with* (see p. 463). WJrien 
(^lilatation is complete the diameter of the cervical canal is* 
nearty four inches, the presenting part occupies tho whole 
cervical canal, and the edges of the os ^xternunvean be felt 
sun’onnding it. At this i)cribd the bag of waters usually 
ruptures simntaueously , and a certain* amount , of lii^uor 
amnii escapes, but the greater part is retained in Jhe uterus, 
tho presenting part flUing the lower uterine segment and 
thus acting as a ball-valve. Sometimes, however, rupture 
of th^ hiembranes occurs prematurely in the first stage ; or 
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'on . the other ^and, it may be ^delayed until the second stage 
,-i^ co^idorably advanced ; in exceptional cases it may not 
■occur at all, the bag^ protruding at the vulva and* the head 
being still enclosed in the mombraiies. As a rule, howeverj 
in^uch cases the chorion ruptures, allowing th© amnion to 
protrude through, it, ai\d it is the latter membrane alone 
which presents at tJie vulva. 

The .duration of tliis stage is variable, being usually^ 



JbVi. — l^nd of th< Tiist ot Ltboiii. The T^owor IT^teiiiK Seg- 
ment, Cemx, and l*ail of the A atjifta aro dilated (Modified 

from Bibomoiil-J and LVpago ) 

.a*- ^ 

‘much longer in a prim tpax a than in a mul tipara, its average 
may be stated as sixt een in the tornier, and &iglit 

hours in the latter. ‘ The patient suffers througliout irom 


' intermittent pa in, felt chiefly in the abdomen, occurring at 
. more or less regulaf intervals of from three to five minut es ; 
frequently .there is in this stage, but j 


J 'll I flmU 


Stage^ or Stage ^ Ex'paUion.—'V^m stage 
**** ... . . . . whethoR 


r^rtro«irs)ipi'irfT! 


Fio. 100.-' Soctioii whuwiii{^ iho 8^:oiid Sta-pe of Labour. THfe Oa is fully 
dilated, and the nuruptured Bdg of Waters presents at the Vulvi 
The Uterus is thrown forwards away from the ^?pine» and no Sinttses 
arc «eoi> in the Utorine Wall, ehowiug that death oceuned during a 
oontraotioii and passed into rigor mortis** . (Braune, froiii^ Barbour's. 
Anatomy of Labour.) T 

.'o is deticieiiti the right arihJIes imder the chin; tntefhiU 
^ototion ii nearly complete, . , . 
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on tho other the membranes or not it .en4® 

is. co]9siderablnp.let>y expulsion of the child from the birth* 

■occur at *•’ Xpr 

, beihe ' 



• Fig. 101.— Section wliowin^ tho Kiul of flio Sc*(joii(l Stn^re ol' Labour. The 
Axis of the Utorus is iiarallel tho Spiiiu, inul tho Sinusos in the Wall 
are open, showing that death occun’od rlurinj^ relaxation.' ((.liiara, 
from Barbour'fl Anatomy of Labour.) 

• 

igOj^gl. The^ presenting part is now passing from the cervix * 
into the vagina, and on examination the lip of the ptji' 
\ Flexioa ift*leficicnt ; the head Jicft in tho transverso diameter. 
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beJclt-pc»teriojrly,,hjiJLi& ytiUjvljtJjyUl jpgfih 
^yttjriorJy. Jt will ht! observed that (luring this stage the 
vagina b('Coni(;.s gradually dilated froiij above downwards 

(Fig. ioo) by tliH iWBKRgfi through it of tho hoart and body 

of the betus. * T1 h‘ (Miiidilioii of the birth-(;anal towards t^e 
end ol the second stage, but before the actual expulsion of 
the child, is .seen in Fig. 101. wliieh slnnvs (hat. the uteru s. 



Fi(i. 0 ) 2 . — Itirtli of Head ; •Scalp apponriue at Vulva. 

(Wlntridjre Williams.)* 

V?" HifJged into a single brpa^ 
c hann el, the bcjumUirics .between the* compci^nt parts ■ 
having been obliterated. • 

The expulsion of the child is accomplished by the uterus, 
strongly reinforced by the yolunta rv muse le.s. \Khich arc 
vigorously used by the patient. 1^h(rparticipat|< pjrij^, of,J:h e 

JEftfitoje in. .causiu^thc eharae .- 
lto3.#2.ieMiU;§ .oi-thapain»^ second!8tAg«. The onset 
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pain is accompanied by a deep inspiratJon* followed 
,by straining or ‘ bearing-.down,’ in which tho patient holds 
her breath and employs her diaphragm, abdominal and back 
muscles, and sometimes apparently all the muscles in her 
, body. The taco .becomes dougested, the puli^e.jfxpickened. she 
pers pires a little and gsams deeply during the pains. They 



Fjo. 103. — Uirth ot Head : Vulva cwTuplolely dilated. 
( Whi trid WiH ia I n B . ) 


^■iast much longer and recur -more, frequently than those of 
. .the first stage. ‘ ■ 

I. ■ Vi the head 'reaches the pelvic floor, the first change 
' obi^rved i,u the external genitals is stretching of the perinea] 
body, which durihg the pains becomes somewhat convex 
f extei^lly and lengthened from anus to vulva (Fig. 102). 

anflfl. and the 

v$^ry scalp appears at the vulva (Fig. 103)., As each pain 
the pa;^ resumejil^eir norma>l appearance.. When 
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• <' a " - /‘''•i-y" \ 

% . ' , '■ j ’ I \ , 1 .'•ivi ' 

Ihe.ioiuaAapB ;, 

becomes gx’eatly thinned as the vulva strftches, and a ceriaih 
amount of laceration of the posterior wall of the ostium. 

V agiuie may bo expected to occur. This usually also involves 
the lower part of the posterior vaginal wall and at times the 
perineal body, wlilch may in some ilwtailC6.‘4 b6 tom Up tO OF 
including the ixnus. The actual expulsion of the head in 
a i>rimipara is accomplished by a very prolonged and severe 
contraction, or by a series of powerful contractions, accora- 
panieef by violent ^straining. 

A short paus e then occurs, to be succeeded in 
jtiinut.es by a return of the pains, which expel first the 
shoulders, and then the trunk and lower extremities. In the ; 
case of a largt' foetus, the expulsion of the shoulders may 
cause a.s much laceration of tlic vulva as the delivery of the 
head. A.s the body escapes a rush of blootl -stained liquor 
amnii follows, representing the portion of fluid which has^. 
been retained in the uterus along with the trunk and limbs.:' 
The second stage lasts on an average three ho urs in, a prim i- 
para ; in a multipfua it is often very "sKoffr lasting only 
tm to fiftc('n niinutes when the uterus acts powerfully ; but ■ 
Jit may last very much longer than this when the pains are 
relatively feeble. 

Third Stage, or Delivery of the After-birth . — The after- 
birth consists of the platicnta,, umbilical cord, and mem- . 
branes ; the latter include the amnicai, chorion, and some- 
times the remams of the dccidu^ vera. ^ 

• Following upon the expulsion of the feetus, the* uterus 
undergoes a sudden and striking diminution_ in sizer Th6 
fundus novy lies about tlie l^cl of th e umbilicus, arid the 
utenis appears to be about a^s large tlie foetaf head. It 
will be observed to vary gradually in consistence, becoming ** 
alterriatelj^ harder and softer to the touch : this sigmfies that 
uitkjpJtten t 

practically P^nless . ajid iho patient is usually unednsgiona 
oT thetn- After a period varying on an average fro m ten to ' 
tbirt.vminutes cert ain changes occur whiph indicate that, the 
plac enta ha^ been detached from t^p .utome ws^.an,d ^ivim. 
IntQ the lower uterine segment and cervix,' or ipto the -vagina. ' 
,^The uterus becomes sutler, h^der, motf .glqjjular in shapej 


254 


NORIVrAL LABO(IR 


and more freely iii<>yiible from side U> side ; the Ij^yel of the 
tujidus, whieh is liurd find retracted, jQgjtss, while the lower 
gegmeid, now yjanily felt ubove tlic pube-s, is soft and bulging 
from the presence in il of ilie placonta. 1^ nniy also bo 
^noticed that the Urngtli of the umbilical cord lying outside 
the vulva is grcfiter than before. A certain amount of 
always acccnupfiuies the process of separation 
of the placenta. Expulsion is usmilly accoinplislied by a 
voluntary effort on the fairt of tiie i»fitient, \vh(‘n the placenta 
appears at the vulva, an<l can he withdrawn by th^ atten- 
dant ; a considerable amount of blood-dot often follows it. 

The uteru.s is now about the size of a 
should remain almost uniformly firm and narTT^bui for 
isomo hours utter labour iiiterniitteiit spoutaueous contraetion 
land relaxation can often be recognised, and \vhil(^ these, 
continue there is a risk of haMJiorrhage. 

The Anatomy and Physiology of the First and 
Second Stages of Labour. 

In this section will be described (1.) tlu' maternal passages 
and the etfeots of labour u|K)n them ; (11.) tin* foetus at ierni 
and the effects of labour upon it ; (I if.) Ilu^ forc<'s of labour, 
their mode of action, and their ififluenee upr)U the general 
pliysiologieal functions of the im>th(‘r. 

1. The Maternal Passa^jes. -Tlu‘s«i (‘om))ri.<(‘ the bony 
canal with the soft structures \vhi(,‘h line it and close in its 
. outle|. ^ 

A description of tlie general anatomy of the i)olvir^ is 
unnecessary in a tt>xt-book t)f midwifeny ; it will. how<‘ver, b(^ 
useful to recall tlie poiids of difference between tlie liuile and 
f emal e pe lv is (Figs. lt)4 and 105). In tlie female 1 he bones are 
■ more slender and tJjo muscular impressions Iqss pronounccHl. 
Tue false pelvis (the part above the pelvic brim, apd bounded 
•laterally by the iliac bones) is somcwliat more capacious in 
the female than in. the male, ^hc anterior superior iliac spines 
being a little furtiier apart, and th(^ iliac fossai looking more 
directly forwards, fn the female the true pc^lvis is somewhat 
more capacious, though a little shallower ; the sacral pro- 
montory projects jess into the brim ; sacrum is ratjtierjggs 
^^ntoriorl^^ ; the gelyic outlet is considerably larger 
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• in all its (liaineters, ami the pubic arch forms a much more 
obtuse angjo. Si>motim<;s a female pcilvis approximates to 
tlie male characteristics, leading to a ^tertain amount of 
difliculty in labour. 

With the fqhe pelvis we have little concern except that 
its climoiisioiis ar(‘ of service in indicating the shape and size 
of the true pelvis ; Ihc^sc will lie mentioned in describing 
clinical pelvimetry (p. 4()J). Tim /rye is divided for 



I'lci. 10 1 . — t'ciiiJilo iVlvis* 


sysfenialio de^.(;l•iI)t^ou into throe parts — ^viz., the brim, the 
outlet, and tlio cavity. 

TJ»c iK'hnc. brim or iule.t. or upper pelvic i^trait, is the plane 
of division between iJie false and the true pelvis (Fig. 106). 
It may be traecii from the. centre of tlie upper border of the 
syniphysis pubis (h), almig the pubi«‘ crest, past the pubic 
spine to the ilio-pcctincaJ eminence (/). thence along the iliac, 
portion of tJic ilio-i)ectineal line to the sacro-iliac .synchon- 
drosis {g), thence along the ala of the sacrum to the centre of 
the sacral promontory (o). Its shape is that of a transverse 
oval, with a slight ijostcrior coiistriction caused Jby the pro- 
montory of the sacrum {i.e., it is roughly cordate, Fig. 110). 
We have to consider its plane, its inclingiim^%& and its 
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dmmeters. The ylayie of the pelvic brim is an imaginary flat . 
surface bounded by the limits just mentioned as those of the 
brim ; it is convenient to speak of the prescnting^part of the 
‘l^tus as lying above, or below, or in the plane of the brim. 
The plane of the brim is not, in the erect position of the body, 
a horizontal surface, but, owing to the oblique articulation 
of the pelvis with the femora, it is inclined at an acute angle 
to the horizon ; this is its mdimiHoti. 'Phis will bo clear 
from Fig. 107 (a), which represents a bisected pelvis, placed 



L'to. Pelvis. 


in the position it wouhl oecapy in the creel, attitude. The 
general inclination \)f the line of the brim is well seen. The 
same points are showji diagrammatically in Fig. 107 (6), 
which shows that *the angle o t incJ ijn^UoilJLa,thp,.. ei^^^ 
•gositionjs_^°;/' ^e posterior border of the brim accordingly 
stands at a higher level tlfan the anterior, the sac ra l prp - 
montorv be ing about 31. inches above the up per border of .th &.< 
BYmph vsis bubis in the erect positi^. It must also be 
. observed tjvat the surface of the body of the pubes is not 
' vertical, but almost at right angles to the plane of the brim. 

. the i)rim wltt be ropresunted by an iipaginary 
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liiic drawn perpendicular to the plane of the brim at 
its cc.utro ; this b(jing produced upwards and downwards^ 
will pass fro*n the 109). ir 

This line inilicatos tlie direction in which a body passing 
throughi . ,-/i)elvic brim must travel; Four digmefers of the, 
pelvic \i arc described ; it must be recollected tliat they 
'are slv?lel.al measiireinonfa and represent averages from, 
wliieli sliglit variations in both directions occur. The 
antero-postorior diameter or conjngafe is measured from the 
(amtre^of the sacral projiiontory behind to the nearest point . 



Fia. 100. Tlw bViTiialo tVlvis: Outlineof IV'lvic Urim, f(,t. r/, h, r, jr/. 

h. obliipir • iiiiu'Li 

in llio middle lim* upon tlu^ posterior surface of the symi)hysis 
pubis in front (Fig. 106j a, h). This dfanieler is also called 
Wxo o bsltt ric ovirue conjugate., to distinguish it from certain* 
olinic4*1 inejLsurements to be afterwards described, w^hich are 
also called conjugates. The tw;o oblique diameters are^ 
measured from the ^ u yro-ili ac ^synchQudrQsis behind to the 
ilip:pcctineal eminence on the opposite* side ; the light 
oblique is that taken from the right sacvo-iliac joint (gf, A), 
the left from the left sacro-iliac joint (c, /). Ji. 
diameter is also described, being the ^^sjLance b|^tw^^ the 
t-WQ.fTjytb«?gt).maiL ESktgLil^^ rf) ; tiiis Kn© 

K.M, 17 
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lies near er tho aac‘ruaii.thajit.tb .0 pubes, and is not, stiictly 
s pcakingj.a diia»tetef al all since it dges not pass tiirough_tlie 

The pdvic outlet or knmr iJtloic c<iniii is u ig/.ongo-shapc'd 

space bounded in front by tlio lower border of the sympliysiH 
pubis ; laterally by tbe pubic arch, tlie isebiiil iuberosities, 
the is<’bial spines, and the gnuihT and lessei' sacro-soiatic! 
ligaments ; postei'iorly by the coccyx (Kig. 108). Thesg 


n 



Fici. 107.— («) A Pflvi.-', ah in tlio Mioc.t l*ositi<iji, >howin;^ 

tho InoliiRitioii of tho LVlvn-. l^rini. * {h) Tlir nuuc 
PiMijfiaujmaticMlIv. 

bonudarios do not Vw, m n single, plane* ; lienee, strictly 
speaking, Itie plan^'. oj fhe ov</7f; /.dcyy no t-yxist, f()r its lateral 
. bouTLdarie*^ lie at a 'lower level than the front and back. I(. 
is of great practical import alice, however, to detennim*, the 
axis of the ontloC and it lias cons(‘(}uently been agrcr*.d to 
describ(5 .its ///ane as tlio iniagniary flat snrfaeo bounded in 
front by thq lower border of the symphysis, laterally by tiu' 
tips of the iscliial spines, and iiosteriorly by th(5 lower border 
uf the last sacral A^irtcbra. As thus dcliru^d, its shapq is tliat 
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of ail auti'ro-po.'iterioj* o\ral (Fig. 1 10). Its axis will bo rejiro- 
sciitc^cl by a lino joining the contre of ilH phpiu witJi the saoral 
firoinontory- a Ihu* nnich more nearly ^a'rtioal than the axis 
of tl I o h riTu { Fi . I ( H 3 j . ( )n ly t wo (1 i am e t ers ca 1 1 bo closeribofl : 
Mu' antcro-pf^sivnor, taken from tlie eonlre of the lower bonier 
of Mie s\ni])Jiysis to tlu* tip of Mio last sacMal vertebra (Fig. 
lOS) ; and tfu* irftv.sversr between tlu' inner borders of the 
iscliial liiberohilie?,. Oblitjuc diameters (rannot be defined, 
as b(^tw(‘(‘n liu; isehial I nben;-'it ies aiul the coci-ygeal border 



the privie outlet is tilled in with soft st met tires only, and the 

diamel(Ts Ave are considering an' skeletal. 

• • * 
• It will ))(• obvious that the k'ligth oi' anterO”[visterior 

diameter is ri'dueed by the fojward proji'i'tion C)f the coccyx 

in Mu^ sk('leton. During labour, liowi'ver, the movement of 

tiui e.oeeyxat the saero-eoeeygt'al joint* carries it baekAvards, 

so tJiat tlie leiiglli of tiu' diameter is not inueh affected.^ 

Whefi the saero-eoeeygeal joint is anl-?\ loscd this movement 

cann(»t oceiir and the available diaineUV is reduaed. 

The carifi/ is th(5 sp’heo between the plane of the 

brim abovt^ and the jdane of the outlet Tiielow. It forms a 

curved eanal AviMi a sliallow anterior and a deep pti^terior 

wall ; the former measuring J I inc hes, tlie lal^^er 4^iiiches ; 

its lateral w^alls are about ^ iiielies deep. It is obvious that 

a nunjber of planer of the eavity, takeiP at different levels, 

17—2 
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might he desciibod, i>iit i+. suffices detennine a single 
one — t he tn id-plo/iie, bounded in front by the centre of th e 
s y^phxsig. Pttb ia' an*l behind by the the .s^carid 

^ d third aa. rra.l vnrtebrflp Jts shape is intermediate between 
that of the Ijrini and that of the onllct (Pig. 1 lOj. Jfs anhro- 
posterior (iiarne/cr is luea.'Hired from the points just mentioned^ 
its trav-HKcm‘. difiinder acro.ss tiie. widest pa i t ; iMiqnc. 
diameters cannot Im* procasely definetl, tiwing ti) the .soft 
structures filling in the saero-seiatie notches. 'rheaA:iii of the 



Fici. lOy. — Tbfi Mini A of tli(- Xorinul JVlvis. 

A, U. Ifori/OTj{:iMi:i (J, U. 1'Ijum' td tlit i,i. J, I. ritijif- tl.»i u.uLivit i( v. !■*, K I'lai 
* »jf lh< illi'L. h.d. Am*. < Imiii tfJ, 11. AaI'^oI llu’iiutiei. 


mid-plane of the cavity is represented by a line, the dirtxjtion 
of which is intermediate between those of the brim and the 
®putlet. By uniting the axes <if the three jilanes of the brim, 
mid-cavity, and outlet, a line is formed which will llravej-se 
the centre. of the canal of the bony jielvis (Fig. 112). It 
forms a ciu*ve, concave anteriorly, and directed at first 
.downwards and b&ckwards (axis of brim), then gi-adually 
,'more and.more forwards until it reaches the axis of the out-, 
let. It is of, great service in the sy.stomatic description of 
labour, but does not stricth follow the centre of the canal, as- 
no 'allowaiiC'e is made for the irregular curvature of tho^ 
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autorior siii-faf'p of (Uo saci'um. Tliia Tine is known as the 
axis of the jidcis or cui-ye^pf .(,'a.Qis ; in labour it becomes 
I modified Ti)y displa(;cment of the pcMc floor, and will be , 
Jagain referred to in that connection. 

'Phe average length of the diamotei*s of the bony pelvis 
is as follow.s : 


^ Aul -IVjsl. ' '' ■ Obliiia.-. TraiiHViM-sf*, ^ 

lin'in (p1;iue) . . i'l.l jri, (lO r’i ciu.) in. (12 5} in. (Hi cm.) | 

Cavity (inid-i.linii!) •r7 „ (lu- 'tJi'jO-''' - ) .. 0^ ' 

nutk-tlplane) (Hi „ ) li „ ) flT/f: 

I’lx' olili(|uo (lionirh'ix of Uu^ cavity and outlet care 
a|)])i()ximiil(\ for tho misnns alrc^afly nuaitioned. The 



Fui. 110. - 'I'lio iMnin'N ((f) tlu* Hriju, {!•) \»t' theCsnify. (c) nf lh<* Outlet. 

'I h'' lilt t3)iiji.!'n.‘r, 

• 

antoro-posterioj' diameter of the outlet is clinically measured 
from the lower bolder of (lie hTinphysis to the tip the, 
eoT'.cyx inslead of to the lower border ot the last- sacral" 
vertebra. Witli the coccyx pushed back to the fullest 
possil)Ic extent in the positimi it assumes in normal labour 
when the hetal head ])asses through, if measures inches ; 
witli the coccyx in its normal position it is 2 to l inch less* 
thcan 'this., * ^ 

These diameters are reduced by the soft, structures which 
line tho pelvic walls and by the viscera contained within the 
pelvic. The ilio-psoas and obturator inteniiis muscles reduce 
tho transverse and obliipie diameters at the brim. The 
pelvic colon and upper pari of the rectipu in tjho left 
oblique diameter iJOtfa of the brim and the cavity; in par- 
turient women the conjugate of the brim^passes through the 
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iiTotbra and thiDUi^h both walls of tho <*ei‘vix. which diminiKh 
the space available bn* the actMiuiinodat ion of thi' presenthig 
part of Ihc' fii'ius. liro/en sections show that in tfic second| 
stage the available' space in the cojijngate diameter is thllS 
dirninislied, at tlie brim from J to 1 inch, in the eavity front 
I to 5 inch. 

The j>c/r/> Jloor conipris('s the snfl part > w'liic'i fill io the 
pelvi<' oullct. Ibir a geiu'ral ^lescription ol t he struct un's 
of whiclt il is composc’d a t<‘Xt book on anatojny sltonld be 



Fa;. Ill — lifpJix.'ul;iti<jn <»f llu' 1 n[ Ihr 

• • l‘f! vi«* ii^ IjiUniir. 

consulted ; \v(‘ arc only eoiu'CMiied with the ehaiiges which it 
undeigoes during labour. • 

Under ordinary crmflitions the out('T* oj* lowei- surface of 
•the pelvic floor (the anatomical perincHw)^ is somewhat 
convex, the centre of the t)erineal body being I } incJi Ixdow 
the level oi a line joining the lower boi-der of the symphysis 
with the tip of the coccyx. The Usual of the pelvic 

floor is, therefore, ingh. I'liree canals pierce it - viz., the 
urethra, tlic vagina, and the lectuin (Tig. Ml). The central 
canal, the Vi^gina, beconu>s eiioj*mously dilated during tlie 
second stage of labour, and in consequence the whole disimsi- 
tion of the pelvic tfbor is altered (Fig. 112). The dictation 
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of the vagiiui cUvldcs the j)clvio floor into two sections : the 
{iiit erm r section, lying in front of the vagina*. heecroos drawn 
fnpwards afwl forwards ; ^e j_>ost§rior setj^ion, lying behind it, 
: bccoinee displaced downwards and backwards, and the ftctus 
is expelled thfongh tiic siiacc thus opcne<l ii]) betwt*en them. 
i'rii(' process has heen aj)tly likciuMl l)y llerry Hath: to the act 



K, I''. of Dll' I'l :iM. I.'. N. •, Jj, K, t nt tbr ity (mid). 

N. M. I <ii llti‘ C), I' Am.s i>f llm Q, It, Amh nf the r:j\ ity. 

(!, I>. Tli( II, JI Iiiu'. S, T Wilti-il Imc. X. Arms. 

v'^^of ])assing through by puHiug one door towards 

you and pushing the other away. The dpw ard displacen n^pt 
of the anterior seetioJi is indiftited by the alteration which 
occurs in the position of tlie iirt^thra and 'bladder d.uring'the 
st!C!otul stage of labour. During the first stage it jxirnains a 
])elvir. organ, and lies behind tlje symphysis pubis (Pig. 99) ; 
in tlio second stage it becomor, drawn up above tlie pubes into 
the abdomen, while the urethra is correspondingly elongated 
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(Fig. 100). The clisplaoemcnt of the posterior Hcetion h«as heen 
described in (^onncctioT^ with the clinical i)henoinena. of 
the second stage of. labour.^ The efTccts ])iodia'cll are dia-*^ 
gi'ammatically shown in Fig. 112. 'J'he foiuchette is now 
the lowest part of the pelvic lloor ; itjies.4 ixiehc^Jhclow.the 
cocc^go-syAphysial level ; the projecMov of this portion of 
the pelvic floor has therefore been increased to 4 inches, and a 



Fig. 113.- '.fTio Fully Dilfittjd Pjirturieni Caiwil. ((J.ilahiii jind niac.kor.) 

t 

wide aperture of exit provided for the fojtus. The effect of 
this displacement is vo i>rolong the pelvic canal by*the forma- 
tion of a tube composed solely of soft parts below the level 
of the pelvic outlet ; this prolongation, like the cavity of 
the true pelvis itself, has a shallow anterior wall, but deep 
posterior and lateral walls. Its relation to the bony canal 
is. diagrammatically shown in Fig. J 13, from whioli it Avill 

^ seen tha t , 
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l ion of < Ji<j a^xis o f the bony pelvis . The path to be followed 
by the foetal head iiiY>asKliig throijgh the pelvis is accordingly 
represented in full by the <'urved Jinc a, i*, c, i>, representing 
the arin of the peJvis (Kig. J 12). 

’’.rho most irti])ortant of the structures which make up the 



Fi(J. Hi.- Fcvtu‘1 showing the Normal .\ttitudo of J'’loxion. (Harbour.) 

• 

pelvic floor arc the pelvic fascia, ‘and the levator ani muscle. 
The former is the visceral layer which spi'ings from the fascia 
clothing the lateral pelvic wall at the level of the v)hif.p. 
line which coiTesponds to the level of the ischial spine 
(Fig. 107). Attached to the lower surface’of the pelvic fascia 
and arising frojn it, are the fibres, of the Iwator ani. These 
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two structures form a dia])hragni elosiuo in the pelvici cavity 
below, inasmuch tin from (Mch side they pass downwards and 
inwards towards tbe mesial plane, wIktc; they *moet, and 
where they are pierced l>y 1 hrci‘ canals, the rectum, t lie vagina, 
and tlio urethra. Owing to the ijieliiiation of \lie pelvds, the 
whole pelvic floor (but ('specially the postcu idr seeti(jri) also 
slopes somewhat forwaids (Fig. Ii:i); thmefon* 
hetuljL^yyhen ii rc'ac^hes the p(dvic floor, rests upoJi a slojiirig, 
lujtt .a.homoiitcil, surface, the general direction of the slop(? 
being doA^Wai'ds, foruanls, and inwards. 

The effect of the ( tmnges whicli o(‘ciir in the ]»elvie floc»r 
during the si'cond stage' is greatly to slret(‘h and often to 
injure* the anterior fibre's of the levator arii miiseile* arid 
the portion of the pe*lvi(j fase*ia to which it is atlae^he'd. Tliese 
fibres arise* from the* posti*nor surface of the sym|)hysis pubi.-t. 
and passing downwards and backwards ensh(*ath the walls of 
the vagina. The great dilatation whicli the vaginal canal 
undergejes. and the extent to which its povsterior wall becomes 
clongaleal. during the ]>assage of the ednld through it. neejc's- 
saiily inflieds a c(*rtain ainouiet of hijury upon the^ iniiseular 
fibres, and in sejine instance's upon the fascia also. Tins 
results later on in [)r(jlapse oi tin* vagijnd walls and of the 
uterus itself. 

11. The Foetus. - I'nele'r lliis heading we have to eon.side*r 
(1) the dispositioti of the fectus in nhro ; (‘i) tlie* size and 
characters ejf ihe fcetal skujl : and (:i) the prote'ctive^ action 
of the bag of fluid in wltich the fectiis is contained. 

(J) The iJhspo&Uion. of the h\rlHiS.- During thei last- weeks 
of prc=»gnancy the hcatl. Irindx, and limbs of the* fexdus-are* 
packed up into the smallest pos.sil)le space* iji a regular arul 
fairly constant firrangemient, wiiie*!) is tejrmcMl the fmtal 
attitude . This is best described as aji tXttitu^*' of general 
(Fig. 114), and tlie study of froze'u se'clions lias 
entirely reinoveHl this point from the fieJd of spe'ciriation. 
fFhe heaeli is ilcjjcff so that the chin louehes the anterior 
kffiest-\vall ; the forearms art^ flexed and (Tossed more or It'.ss 
jsymmetrically, so that forearms and hands cover tht^ face 
'(Fig. 114) ; the thighs are fully Hexed on the abdomen, the 
[legs on thir^ thighs, the feet on the legs, the latter being 
generally crossed, but sometimes lying side by side ; and 
lastly the spine is^flexed, the back forming a distinctly con- 
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vex surfii(u‘. Slight dr^part^rcs from this arraiigomoiifc may 
l)c met with, 'riiiijs the forearms may lie under the ehin as 
ill Fig. 115* thus rerKl(;ring complete ll*«xion of the head 



Kig. - Ktotijs showing I ioiiricnt IMoxion tlu3 Hoad through 
th(* b(»ing underneath the CIutk (Ihirhour.)* 

imposKiblo. All abnonualities of iittituclo ‘load to fv. certain 
amount of tlijruuUy in labour. Any disturbance, of this 
attitude usually involves some <ieparturo from Jllie normal 
course of labour. 

As tjius disposed, the body of tlie foetfts forms im nypi^ 
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masa th o fi^alest wicllli of w)»k]]i corrospouds 
aJjai^UJeyj^. "he diiiK'nsions oi tlio ovokI are as iollows 

\viiri\k: 


Vertioo-podiilui <liaiiiotor (V-IM . 
y* ^Bis-atToniiiil (A-A) . 

/ Bi-trocliJiDtoric ,, (T-T) . 


to 10 iif. (21 to 25 cm.) 

4j ,, (12 cin.)t 
4 ,, (10 cm.)' 


The widest transverse diamider is across the slioulders; 
The smallest eireniiitV^reiiee of the flexed liead is ahout* 

JJLJjUches (27*5 eni.) ; the eireiim- 
rereiiee of tlu* hiveeh, both thighs 
])eiiig tlexed, is about 13 hiehosi 
(32-5 em.). 

From this il follows that tlie 
fmtal ovoid will adajit itself most 
easily to the ovoid shape of the 
uterine cavity at term when the 
A head li(‘s b(dow and tlio breech 
above ; Ifie least convenient ar- 
rangement will be that in which 
the f<etal ovoid lies across the 
uterine ovoid. Wlien tlu^ long 

axes of the fmtal and uterine 
^ ovoids correspond, the arrange- 
ment is calu'd the longitudinal lie ; 
(rf this tlicn; are tw'o vaiieties — 
^ (a) that ill w'hicli the head is 

and {h) that, in which 

matio). (Dakin.) the breccli is below. When 'the 

long axes do not correspond, the 
arrangement is calletl tlie transverse or oblique lie. In over 
(96 per cent, of all labours tlie lie is longitudinal with the head 
below ; when this is the case, the part, of .t he head which 
first enters the pelvic brim is in t.he great majority of ca.ses 
the vertex. This arrangement is called in brief a vertex 

^presentation, the always 

termed -the p^JMenting part. Presentation of the vertex 

implies tJiat the head is fairly well flexed, even if the chin does 
jHOt actually rest on the chest. Tf the head is imperfectly 
flexed some other part wfli’.present. 

■ (2) — Since the head presents in such a 
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prcpOIKkratillg proportion of Ottsca, it niu«t bo studied in 
detail and in relation to the parturient canal thtpugh which 
it has to pa'hs. t 

The ossification of tlic f<ctal skull at term is incomplete, 
especially in the case of the bones which compose the vault. 
While those (»f* the base are firm and incompressible the. 
tabular bones of the vault remain thin and pliable, and stre 
separated at tlieir edges by intervals of unossified membrane 
forming the isuinren and the' fonlanelles. 'I’he vault of the 
skidj is eonsequenlly coiui)ressible, and in fact it becomes 



modified consich'rably, both in aisce^nd shape, by the pressure 
to wliich it is subjected during labour. 

The mgilUiL suture (Tosses the vault of the skull in the 
middle line, lying bctw<;en the two paru'lal bones (Fig. 118 , 6 ); 
in the same plane in front of the anterior fontanelle runs the 
ftmital sulur(;, lying between tlie two halves of the frontal 
bone. The . coronal suture separates tlie* frontal from the 
parietal bones, meeting the sagittal and frontal sutures at 
the anterior fontanelle (Fig. 118 , b). -The tambdoidal sututo 
separates the parietal bones from the tabular portioji of the 
occipital bone (Fig. 1 18 . a). 

Four or five fontancU es e.\iat in the skull at term, but 
only two of them are of practical importance in. niidwifory 
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— viz., the aalerior and pcistorior fontanelles. anterior 

IqniandU or hMina is an mrcqual-sided lozenge -shaped 
piSle of unossjfitW mombrano, lying in the ihesial ])lane 

b(^tween the two frontal and the two jiarietal hones 
(Fig. I IS. h). Its angJe>s are eonliniioiis witli tlio frontal, 
the sagittal, and tlje right, and left halves of tlio coronal 
siftnres. 'riu' latter (*nter it (Mnisiderahly l>eljind its cojdrc. 
It mea.siires iueh(*s in antero-posteiior an<l.,.l,JiJLcli in 
transverse dianu^ter, and as it Wos a little below the gein^jal 
Je.v(jl of the skull, it can be^ felt on the surfaet* as a shallow 
dopj’ession. The jja-^terior fontanelle is not as a. rule an 
unossilied piece of nieinbrane at alK but a jUiaiigular depi^- 



Fio. pM-tul Skull tljn 

A, Skull showing llu* .\iitoi-ior Punt.iin llr. (/laliihin.) 

sjjg^ ^produced by the angle of Ihe. labulai- peution of the. 
[occipital bone being slightly d(‘[uesseil l>elow the level 
jof the posterior bordta-s of the parietal bones with which it 
^comes in eontaet (Fig. 1 IS, a). This deprt^ssioii lies at the 
point of junction of the sagittal suture with Iho riglit ami 
left halves of the lambdoidal sul\ire. In a premature 
jfcctus, however, an unossilied piece of juejnbrane often 
'persists at the posterior fonlanello. 

T}ie;40 two fotitanollc^s are of im])ortaneo because thc^y ca)i 
be reeggnised by toue}» during labour, and from them 
. valuable information (^n bo obtained as to the ])(;sition and 
lattitude of the fcetal head. The anterior can be recognised 
:by its lozenge shape, its soft niem,braiious floor, and the 
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pro,son(.!o of foui’ sutures running from its angles. The 
frontal may be distinguished from the sagittal end of this 
^{ontaiiclle hy its groator wklih. The pogterior is triangular 
in .sha])e, has a liard floor, a raised edge (parietal), and is '* 
connecited with only three sutures. 

The general shape of tlui feeial liead is that of an ovoid 
with a long antero-jmslei'ior diainoter (Fig. 117). In the 
normal altitude of (*om])lete flexion the long diameter of 
the head ovoid forms a vc^ry aeaite angle with that of the 
body ovoid ; wlu'n the head ii(‘s midway l)etween flexion 
and extension the two long diamelers tu’oss one another at 
rigid, angles ; wh<‘n the head is fully extended the angle 
formed is vc'jy obtuse and Ihe fa(;e )>eeonies the lowest part. 
This [larl of 1ht‘ (‘ireuinFeri'm'e of the head which first comes 
in cord act with jx'lvic hrirn /y\, fclie (jirfHe 
varies willi the (l(‘gr<‘(‘ of tlc^xion or extension wfneh Inay be 
presc'id. and aca-oiclitigly the' dianielei* of Ihc' girdle of cuni- 
tacl ft‘r af vu(j(i(jinn‘n1) also varies. In passing from 

the position o! coinpl(‘U‘ llexion to lhat of (‘omplele exfen- 
'sioii fh(^ diameters of iIk* sueee^ssive girdle^ of eontact are as 
follows : 
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In addition to the above, three transverse diameters of 
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the head are of importance : (1) the bi-'^rietal (3?- in chcH-^ 
;ji.9‘60 cm.), between Ihe two parietal eminences ; (2) the j»i- 
’■tempor&l (31^ inches — 8 cm.), between the anterior ends of 
•the coronal sutme ; (3) the bi-ma^foid (3 i nches — 7‘5 cm.), 

' between the tip.s of the mastoid processes*. The circum- 
ference of the head varies in different planes ; the snraljest 
eisouroferenco is tliat of the sub-occipito-brcginiitic plane, 
wliich mea.sures 1 1 inches. 

It must be ipcollcctcd that all diaiiKitors which involve 
the vault are compressible, and caii l)e reduced in length to an 
appreciable extent during the passage yf the ht‘.ad through 
the pelvis. 

(3) The Liquor Amnii . — During the greater part of the 
process of labour the foetus is protected from pressure by the 
liquor amnii at every part except the girdle of contact. The 
uterine contractions do not act diiw.tly upon the body of the 
foetus until labour is far advanced and t,he liquor amnii has 
more or less completely e-scaped. The low'cr pole of Iht^ 
foetal envelopes containing the fore-waters becomes detached 
from the low'cr uterine segment early in- labour, and is rlriven 
down by the contractions into the cervi-v in advance of the 
presenting pail of the feetus. The mechanical value of this 
brig oj imterf) as an aid to lh<* dilatation of the cervix is very 
considcable, on account of its elasticity and its .shap«*. When 
the cervix is dilated and the bag of waters is consequently 
unsupported, the membrayes, as a rule, can no longer resist 
(the strain of the increased tension produced by the uterine 
contractions, and rupture accordingly tabes place. The 
membranes may, howcviu-. in some cases, rupture before 
labour or early in the first stage ; on the otlicr hand, wdieu 
unusually strong, spontaneous nqiture may not lake place 
jat all, the bag of watei-s appearing at the v\dva dui-ing the 
• birth of the head. 

In nbrnt^l conditions the liquor amnii is sterile ; it may, 
'1 however,. become Infec^d during labour by bacteria intro- 
f duced from without, or by (frganisms wdiich reach it through 
• the placenta from' the maternal circulation, as in certain acute 
' infectious fevers. The former is, of cour.se, greatly facili- 
. '* tated if antp-partum rupture of the membranes should occur, 
■ f although w6 also know,^frbm clinical observation, that 
' bacterial infection may take place through intact mei^branes, 
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The liquor aninii may also be fouled by meconium passed^ 
in ule.ro in conditions producinj^ fcetaJ distress. ^ 

III. THe Forces of Labour. TJic pijopolling force (50U- 
sists of muscular contractions, aided possibly to an insignifi- 
cant (ixtont by gravity and by the elastic recoil of certain 
j)orlions of the birth-canal. The most important muscle is 
the uterus ; subsidiary io it are the diapliragm and the 
jnusLl(‘s ol* the abdominal wall ; those, of tlio arms, legs, and 
l)ack leiul a crrlain .Miiount of assistance in the expulsive 
stages. 

77/r. Parturient J J ter - -'riie (dianges which tJie uterine 
muscle uudergni-s during ))icgnanev have l)een already 
(les(*ril)ed. At 1 lu‘ wall of the uterus is about ijveh 

in thickness, and 1h<‘ r>rgan measures IJ[o to 12 
(20 to ;U) cm.) in length from os externum to fundus (cervix 
]\ to 2 ineh(\s to r> eiu.) ; the. diameters of the fundus 

itself are about S to 0 iiU'hes (20 to 22 d cm.) transversely 
and 0 inche.-. (Id cm.) ant(U‘(epostriiorly. .Vl the lower 
uterine segment tlu' <lianu5toi\s arc less, so tliat the organ is 
distinctly pyriform or ovoid in ^liape. 'riie internal os is 
usually closed and i he eervieal caiial intact whoa labour sots 
in (Fig. 1^7). 'Dio parturient uterus acts by intorfnittent 
contract ions, whicli arc limited to the 

of tlio body, and wliiclj have the elfoct , (irst, of dilating the 
lower ute.'iiu^ si^gment and cervix, and secondly, of expelling 
the utejjne contents. I'he organ^thus beeonies dillereuiiated 
during labour into an upper active and a lower passive 
section ; this is [jrobahly an essential stej) in the process of 
))aiiturition, anci invariably priieedes the actual e.\[)ulsioji 
of I h(^ I'ad.us. 

The uterine coutj’actions ot labour an* to be regarded as a 
development of the slight, iutonnitlent oontraetions which 
can be j'ecoguised clinically in the gravid uterus during tlie 
second half of preguancj During pregnancy the patient is 
unconscious of tJieir presence, ami tliey produce* no effect 
upon either the cervix or the •ovum ; when labour begins 
they cJiange their characters and bcM3ome painful. Through- 
out the process they presorvo their intermittent ejiaractcr, 
J)ut the intervals lend gradually to dimiuislj as labour 
advances, until the actual expulsion of the child through the' 
vulva may be accomplished by a storn? of powerful con-' 
k.m/ V IS 
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■ ti^tions separated by only slight intervals. After this their 
;;^||ntensity suddenly falls, ai’.d the last part’ of the process — 
the separation and expulsion of the after-birth — is 
.^companied only by a few comparatively feeble contra c- 
tions. They arc of course involuntary ; in aiiinials they arc 
peristaltic, but clinical] v this is not observable in women. 
It may be surmised tliat tll£LJkiy.mg..iojce ..of tbe utecup 
fttlBUlcjtJJhiefly in the longitudi«.al.libxcs» contraction of which 
'•will-tend.to ii4>proximate fundus to cejevix. 

Witli each contraction a chajige.iu tiie sliape tind position 
, of the ntenis occurs. When at rest the <jruan lies m'nuhled 
: upon the vertebral column (I’ig. 46) ; during the contraction 
;the ftihdus ia thrown forward tow'ards the abdominal wall. 

’ and the whole organ becomes rigid and erect. Thi' effect of 
change of position will be to make the lo ng avia of. the 
rus. Correspond morp closely, with the line of.tlj,e axis of 
.pelvic briip (Big. lOO). 

As labour advances two other important changes are 
brougJit about in the parturient uteru.s — viz., {\) dilatatimi of 
the lower utcruie segment and cervix ; (2) relractiwi of the 
uterine wall above this level. The exact- nature of tJieso 
changd^ has been tlie subject of acute controversy since the 
study of the anatomy of labour by frozt'U sections began, 
and evoTi now unanimity of opinion has not been reached. 
In the following description the work of Barbour has been 
followed. 

(1) Lower Uterine. Se^tn&nl and Cervix. — ^^liie conditioji of 
- ■*” the cennep canal before labour commenees has been already 
described r it measures f#iom 1^ to 2 inches (ll to 6 eni.) 
froin os externum to os internum, and the lower uteriiui 
■; segment, corresponding to t\bout the lower one.-f.pui-t.h jgf 
. «fcriue. cavity (Barbour), has the shape of a 


« kpmisphm'. 

The condition of these parts *at the end of the +?ceond 
stage t)f labour is shown in big. 119. The lower segimmt has 
now been converted from a jieniisphere into a cy linder, and 
..forms with the dilated cervix a single wide canal. The 
i position.. of the os internum is yejty (liilicult to determine 
lexpept by rwoguition ptjbe upper limit of the characteristic 
.. foervical mueuias membrane. But the conclusions arrived at 
: -by different observers upc^ this point are very divergent, 



LOWER UTERINE SEGMENT 


275 


and it appears probable that tl»e proportion of the dilated . 
part wbicli corresponds to the cervix is variable. At 
upper. iuhlt. of tliia dilated pact an.ajgrupt ohaage..ia.tiie 
thicJaB.Qgs ,pf.tho uterine vvall. takes place.. producing a yipsed 
ridge (Ml the Inner wall in the form of .an irregular ring which 
varies a little in ](>vel in diffttnait jiarts. Thi^. ring is 
variously known as the reiritr^ioH ring (Barbour)k the con- ^ 



U9. — The Ihitli-Uuiiiil the curt of the Second Stage of 

ISDvmul J.diboin-. (BRrbc?ur.) 


If traction ring (8ehro(KlerJj HaruWs ring. Barnes’s ring, &c. 
sottie observers this ring was regardefl as repriiscmting.tlie ^ 
iptcmal os, the whole of the dilated part below it was con- 
sidered to be cervix, and the existence of a low(,‘r.ut6rihc 
segment, distinct from the cervix, was denied. Tlje work of 
^ Sehroeder. Barbour, and V^on Eranqut^, however, appeared 
until recently to have satisfied most observers t hat the upper c 
P-PsMsa.c^Jitkejiilated.pact..cpffl£9irQm.,thqji^ 

* 18—2 . 
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tuoia.tlio- cervix. But thb view has now again bctm .giiul- 
|lgnjgcd by Bumm and BhminMcIi, so that, it is ovidcMit that 
’Controversy upon tlws niatt(T is not yet over. 

I'he wall i;f the lower s(‘gin(‘tit and ec^rvix nieasures on an 
' average ope-tejith ol an iut.h (25 nun.) in thTe-kness, while 
ajjtpvo the lower segment the uterine wall varic's iVoin one- 
Wjki£J*o. iL-quarlLT of an iiie)i (1-25 to 0 (>2 cm.) in thiekjiess. 
being least at I he placental site. .Lower s(‘gnu*nt and cervix 
together now measure in IcmgtJi .‘Li inches (!) cm.) on tlie 
anterior and 2^ inches (()-5 e?n.) on tlu^ posterior wall. From 
examination of a jiiimlxu’ of froz(*n s(‘( tions ii apj)ears that 
the avoi'age length of ilu‘ utcnais from fundus tt) os <‘xt('rnum 
i.s 10 to 10^ inches (25 to 2(i em.) towards llu' end of the; 
second stage of lal)(ji]r /.c., Ix^fon' the explusion of the 
jfcetus. The total Imigth of the uKuus has tliercrfore at thi^ 

I ptydod b(km I’oduoed by about 1^ hich ( f (un.). Tlu; diameter 
of l)Olh lowin’ segment and cervix i.s j)ow about 4 inehe.s 
(10 cm.). Tim yo^ierior vaginal wall is greatly (dongat-ed — 
7 iiicbos (IS cm.) in .h'ig. 11!)-— and vSomewd\at thinned, wliile 
the anterior wall is practically unaltmed in length. 

(2) The Jiejracling Uterine ira//.--The liiii^ of abrupt 
transition from tJie lowin’ segment to the uterijm body above 
it represents the lino of physiological din‘eri‘»itiation of the 
uterus into mi upper active and a lower passive /.ojie. The 
uterine contractions occur in the aetivij ])ortion only, the 
ri)/c of the other lieing entirely passive, as is sliown by the 
marked degree of dilatation and thinning wiiieh it lias 
^ undergone. Tlie ieduetiim in length of the active portion 
and tlie increased iliickness of its walls represent, however, 
ajiother phase of its activity — viz., nttrarlion. The dis- 
tiimtion between eoutraction and retraction ot muscle is 
simple : contraction* is a t**m])orarv reduction in leiigtfi of 
the muscle, which may be succeeded by complete elongation 
to its original length' ; but rgtractiQU sigjiifies penimnout 

being impossible so long 
Uj^^the reti^ In the case of a muscle oonlracting 

intermittently, a ceHain amount of retraction may aceom- 
I pany each contraction, unless, wlien the contraction passes 
Oil, it is again elongated to the full extent. Shorten'mg from 
retraction will thus beoQ|ne progressive. 'Phis is what 
i occurs in the uterils during the second stage of labour ; os 
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the I’tclus is driven with each contracliou luw^r down into 
Iho pelvis, a certain axiiouiii. of the advau<3e'ia made good 
by retraction. Jf retraction did not oCcur, then the elastic 
recoil of the soft struct nres composing tlu* walls of the 
umlilatcd parts of the canal would act through the kwer 
pol(‘ of the ovum upon the uterine muscle and completely 
elongate' it, so that the fa^lus would return to the position4t 
(xaaipii'd befon' tin* contraction occurred. Advance under 
Slid) circuni'^t an(‘(‘s would of coujse be much delayed. 
Ketnjetion. Ihen'fore. ijji.^u4Xtains a certain amoiult,..jUtJthe f 
liUPgruiasi made ckiriug (‘aeh contraetion. It will also be 
n()tie<Ml that retraction must eaiiM' sonu' dimiiiiiti^m in the 
superlicial area c-i tli(‘ ntenine w^alJ ; this is of importance 
ill regard to the mcchiinisxu^A>i 

In (•as(‘s of jd»stnict('d .labour n'lraction beeonieg greatly 
exaggt'ral*‘d. so that 1 he U'Ji'aetion ring forms a ridge wliicli 
can be. reeogmsed by palpation tlirongh Ilie abdominal \Aalls 
(M*e j). In casi's of unobst nieted labour its presence 

cannot ht' recogni.sc'd by elini(*al observat i(»n. 

hilatalioii of the lower segment and cervix is brought 
about by the iitiM’iiK' contractions acting either llnougli the 
bag of waters or diivctly tlirougli iJie |)resenting part. The 
e.onical sha])e and elastic* eonsisleiicc* of the bag will enalile it 
to dilate* the canaJ e'ljn.dly. acting as a ‘ Iluid wedge ' 'rhe 
])res(,‘iiting pari forms a niucli less cfti(*ioiil dilator, partly 
because' it is iiu'last ie. partly bcf-aiise it doi's not ae.lapt itself 
se» reuelily in shape io the elilaling canal. A ee'riain. relation- 
ship normally ewisls between acyve' ceail raet ie)ns of th** body 
e»f'Mie uterus and elilatalion of the cervix ; wlienevtT active 
contraetieins eieeur (he; cervix at eaice begins to open ; and, 
('.on vers(dy, if the* ce'i’vix is firtifieially dilated, ac*tive coii- 
traetioiis will be' imluce'd in the body of the nierns. This 
physiok^gical i;elationship has bee'ii termed tlie polmily of 
the ub'rus. It has also been suggi'sted ^liat the longitudinal-; 
fibres of tlie outer muscular wall, wlnm contracting, tend to 
pull tlie cervix upwards eiver the pres(Miting part, and thus 
to some e^xtent assist the process of dilatation. 

Anything interfering with the normal meclianisfn, such as| 
inefficient contrae'tions. jiremature rupture of tJie mem-| 
branes, or structural alterations in the cervix, will prevent f 
or delfiiy the occurrence of dilatation. 
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L abour Ce/nirp-~\t is possiblo tliat tho process of 
parturition is xinder the control of a specia l centre in the 
iUHlhflJ!, I. *bl the sphnil cord, for it is yrell laiown 

i^that in certain animals powerful uterine contractions can be 
induced by experimental stimulation of tbe luinbar enlarge- 
ment. Also, women sulfering from panipl<*gia due to iiijury 
'"'or disease affecting the c(n‘d above tfie level of the lumbar 
enlargement, may pass through an easy and rapid labour, 
which is, of course, painless. ThQso faett^j; however, do not 
suffice to prove tJic existence of a labour centre ; for ,l«‘irge 
sympathe tic ganglia are found at tJie sides of the uterus, 
between tlTe layers of tho broad ligament, which may, by 
automatic action, themselves induce contract uuis. (\'r- 
tainly in some animals rhythmic contractions of the- uterine 
muscle may be induced by stimulalitig tiu-se ganglia, or 
the uterus may be made to contract after its nanoval from 
tho body in tfic v^ame manner. In tJie liuman subject, 
howev er, the balanee of probability is in favour of the 
exiglguco. of a centre ii^ the cord. 

The manner in whi(*h the nerve centres, whether j)eri- 
plicral or spinal, are so excited as to initiate tlu; proc(\ss of 
labour is unknown. The ons(‘t of laljour is no doubt due in 
some Avaj^ to stimulation of these cenlies, and although many 
hypotheses have l)ecii advanced, tlie faei l■enuli^s that there 
is little or no evidence in favour of any of tleuu, and accord- 
ingly they need not be discussed. The progressive imiieaso. 
in the activity of these centres wlien on<‘,e labour has com- 
menc<;d may bo simply e;>tplained l>y j)cripheral stimuli 
coming from the uterine uerves, which are sli’etched bj^ 
dilatation or coini)ressed by muscuhii contraction. 

General Effects of Labour.--' limiug,.a uteime coutraciiuii 
it is noticed that the foetal heart beats morcj slowly and more 
but quickly recovers its normal action as f-he pain 
pas&or; off. The utc^nu e becomes loutler at the ’com- 

mencement of a contraction, then rapidly diminishes, and 
beconi(es quite inaudible at the acme of tlie contraction. 
The ii|o ^hcr*s pulse is quickened during tho contractions. 
The amount o£ blood lost cTuring normal labour averages 
about ■ lO^.QUBg e^s, moro^than half of which accompanies tjift 
placenta . In women of average physique, the general 
,^ect& of normal labour are usually those of physical ejchaus- 
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tion, cori'esponding with the length and severity oi ohe labhur 
))ains. The t cm[>cratur o may be elevated onfiLor.two.dogcees 
and the pjjlpto a little accelerated — ten te fifteen beats above 

the normal. Jn women of less than average physique, norr 

rnal labour sometimes leads to alarming surgical .^hock . 
accompanied * by x)}illor, coldness of the body surface, 
esj)ecially of the limbs, rapid and feeble pulse, and a sub- 
normal temperature ; someiJmes there is loss of conscious- • 
Jiess. There nujy be no unusual hamiorrhage in such cases. 
Ti-catmcnt ))y the application of 4),aait.to.tl»e.body, the rectal , 
uueet*ion of mm and* the intya- 

niiiscu iar injeetion of pituitrin is usually successful- The, 
author has, however, seen two cases in which the symptonis 
wewe .so alarming that intra venous saliue transf usion 
l■(^sortell to. A cortaiii mimher of oases v\hich terminated 
fatally liavp Ixhmi n^corded. 

Acute flilatatioii of the heart sometimi^s oociirLS after 
lal)ou)‘ in ]>eisoiis »u)l [irevioiisly kitouoi to sufTcr from heart 
lesions, fn all proliability some eardiae defect has passed 
unohs(a*ve(l in sindi case's. A trace of albuineii is frequently 
[fouiul in tlu^ nrhu* of perfect ly hea-Ithy women during normal 
labour ; this is ospeeially common in primiparre. 


Anatomy and Physiology of the Third Stage ^ 

of Labour 

• 

It has now l>oen demoastrated by tho study of frozen 
sc'ctions tliat s(.'paration of f-he placenta and tlie greater part 
of- the mcnd)raiies does not occur until tlic tliivd stage (see 
.Pig. 1 L9). At the beginning of this stage the uterus measures \ 
about S inches (20 cm.) vertically and 4 inches (10 cm,)| 
autcro-[iosterioi ly ; its wall is greatly thickened at all parts 
except tlie placental site. The uterine cavity is so reduced? 
that «thc placeuta practically Qlls it. I'bc membranes are 
still attached to tho uterine wall except in f»he lower segment, 
from which they become detadlied during the stage o^^lata- 
tion, while the placenta is folded and much reduced m size. 
The plane o£ cleavage layOT^of . 

i!lg.4ssis!la%J^ (^ig- fehp deepest, which 

rmpains attached to .the, uterine wall. 

It^k, however, quite clear that in tKe great majority ot 
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caaeB the placenta is delivered in one of the following two 
ways : (1) In some instances a porti on, of . the placent a n ear 
it s centre becomes stmaralod. and ha?moi*jiiage from the torn 
uterine sinuses occui’s at that spot. As more blood i.s effused, 
an incj'e'ase in f.he area of separation occurs by the formation 
of a retro-placcnlul blo«)d clot. I'hc eciilre of ilu* placenta is 
thus forced down towards the <;ervix, where its fictal surface. 



Fi(i. 120. — SopanitioTi of tlifi' Phu eTita l)y foi iiiiilioii oT 
Betro-])lacoiita] Clot. Dia^rammsi+ir. (X'lirniur.) 


with the umbilical cord attached, prt'sents ; it then passes 
through the apertm’e in the membranes formed by the 
passaj^ of the foetus, and chters the vagina, pulling the 
membranes off behind it and turning them inside out. Ti)is 
mode of separation, which can frequently be observed, was 
first describe^ by It is diagrammatically re[»rc- 

sented in Fig. 120, and is sjiown ml naturam in Fig. 121, in a 
uterus removed from the body after death. (2) The t^eond 
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mode of separation of the placenta is illustrated in Figs. 122 


and 123, and was first cleaiiy described by Mattliews Duncan. 
DQta(?luiiLCJi;itcopi- ^ ^ 


l 9 .\v;ey pole, wlfieh 
is not subjecT.od 
t o t h o s a m e 
amount of com- 
pression as the 
romaindor of Hie 
plac(inla, on ac- 
count of the [)al ii- 
lous condition of 
the cervical canal, 
and the wlmK' 
organ is gr adually 
forc('d into Ihc^ 
cc'rvix. thf‘ U[)|)ei' 
pol(' luMUg the last 
to leave tlie ule- 
riiK* cavity, 'riit' 
cMlge or tlie ute- 
rine surface', of i h(‘ 
placenta jnescarts 
ill this case. 

TJie ni(‘(d»aii- 
isiii of the hit lei 
mode of sc])ara 
tion has bc'on 
e.x])laini‘d hy Har- 



bour as follows : ‘ UMBLLiCAL CORD 


When retraetiou 
occurs after Hic 
expulsion of the 
child, the area of 
the uterine sur- 


]<'i( . 121- — lUorus ill the Tliivd Slago. The 

]>laceiita is iiiverle'! iiad detaehod, lying in 
tli<5 Iciwcu* M'gTnont. 1 1 is liehl nj) by aclhosion 
uf the ineiiibiam*s Iw the fundus. A small 
retro -placental clcjt lias been formed. (Bar- 
hour’s Aittitoniy of Labour.) 


facje is much di- . ’ 

minislied ; the placenta, being «an inelastic organ, cannot 
follow this diminution to any great extent, and^ therefore 
becomes detaolied, the uterine wall tearing itself away; 
from the placenta. This process begins at tlic lower pole, - 
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|)ecai)S0 there the edge is entirely unsup})orted. 
l;iy ^cQtnim ei)ced. is julvaneedhy each recurring contraction, 
Ijfid hp^m-O^ 'hagn piays no part' in this mechanism. In the 
base of the first-mentioned mode of sepiu-ation, on the other 
liand, relaxation of the uterus at the placental site, leading 
Vb effusion of blood, is probably the initial factor in its pro- 



■ Fig. 122. — Soptmition i)t tho Placenta, frtna Itelow upwards. Diagram- 

inatic. (IJuium.) 


duction ; this mode of separation will therefore be met with 
retraction in the third stage is inadequate. It has been 
suggested that in cases of fhndal insertion of the placenta, 
the same result mav oy ur without brnmorrhago ; tho central 
Iportion rf)f the placenfe, being then unsupimrtcd, becomes 
prst detaci^d by retraction and then driven downwards.,tiy 
^Quj>r^ctions> thus causins the foetal surface to present in the 

."^bervis, ^ ■ 



The separated p 
vagina, aiid vulva J 
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lappears that the placenta se}>arates hy the Sohiiltzo mctliod 
v^iimich more commonly than by the other, Ihe proportions 
ibeing about sjj tr 17 per cent. It also appears that the 
former mechanism is ihe more favourable, for tlie membranes 
were found to be iii(*om))lete three times nujie often with the 
Matthews Duhoan thati with (he Sehult/.e rneehanism. 


The Mechanism of Normal Labour 


In (his section will be described tlu? effects produced by 
the exjHilsJve forces upon the ovum, and ([)e manner in which 

tlu‘ procu'ss of ex- 
pulsion is aecom- 
j)lish<‘(l. 

First and Second 
Stages, df will be 
u nd r s 1 1 ) 0(1 that 
duj’ing the greater 
l)art of the p»*o(;e.ss 
of labour tlie uterincj 
(contractions do not 
act dinnctly upon 
the body of Ihc' fee- 
i us, for the latter is 
completely proleC’ 
t(.c(l by the amniotifi 
fluid. lV(j.ssure is 
traiismifted to the 
feefus only through 
this fluid covering, 
and since pressure 
is transmitticd by 
a fluid iTucdium 
e(pially in all direc- 
tions, the ^ effect 
must be mainly of 
tlie nature of g enera l CQjtnpre^jaipn by increase of iutra-uterino 
tension {qejieral or Tpresmrr.) (Fig. 124). 

In. this way an expulsive action will, liowever, be excreted 
upon the complete ovnni (membranes unruptured), causing 
it to protrude througli the dilating cervix, and in some cases 



Fig, 124. — (Tenoral ov Indiroet Iiitru-utorino 
ProHSurc.^^ (J)jikiii.) 

arrowh indicate th^• tlirection of llie. lon*« I'xorlcd hv 
the contmctiii^ uteiUH. j ' 
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an iinrnpturcd ovum may be thus completely expelled from 
the uterus ; but. hero llie expulsive forces never act directly 
upon the body of the fed us at all. Whijtithe 
retnniii intact, or wlien sufbeient liquor amiiii is retained,, it 
follows that no Wfects injurious to the foetus can be produced. 
Tjie directioji oT tJie advance' at this stage must be ^at ol 
• tJirough the expanding cervix. This 

dlri^dion w ill lu' represented f>y a line drawn at right -angles 
to the j)hine of the iniernal os- -the* <fxis of the internal os. 


[When the uterus is made oroot by oontradioii, and there is 
jonly slTgJit lalenil ()J)liquity, the axis of tlio uterus and tlie 
axis of th(' in^cn-nai os are', 
pnu'tieally ideni ical. .nid 
eorr('sj)oii(l w’ith th(‘ axis of 
tlu‘ })elvie hriiir 

When t he memhrajies 
h;\ve ruptun'd and the 
great<‘r pari, of l.h(‘ li(juor 
amuii has escaped to- 

wards the end of fh(‘ second 
stage of lahonr- liu' eonf 
tracting uttnine wM conies 
down upon th(‘ body of the 
foetus, exerting pressun* fli- 
reetJy ujion it (direct infra- 
uteri nc jn’ess u re ) ( Eig . 125). 

The driving force now acts 
upon the breecli. and tlie 
]in(l-pf advance will be the 
line of tlie fo'lal axis ; this' 
corresponds under normal 
condil ions to tlie axis of the pelvic inlet . 'The Xovm fceMl-azis- 
jn^essyre is oft(^n apfilicul to tlie uteiiiic force at this stage. 
.Force thus exerted upon the trunk of tJie foetus, when thd 
head ivS in the pelvic cavity, will cause the head to advaucd 
in the direction of that part of tlie pelvic axis to which itl 
corresponds at tiie timci. It will be clear that pi:oIonge<l' 
pressure in these circumstances may produce injurious effects 
through direct compression of . the bodj’^ of tlie^ foetus, (he 
, placenta, or the cord. 

In normal labour the progress of tlie fpetus through the 



Tk.. -J)iie( t Tntra-uhjrine, C)i' 
JAet;il-Axis-VrcsMirc. ( Dakin.) 
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birth-canal is watched by observing the advance of the foetal 
head ; the relation of the head to the pelvic brim at the 
commencement of labour is therefore of great importance. 
It has already been stated that the vertex presents in 96 pCT 
per cent, of all labours. This predominant xre(iuency is jd»e 
to two causes ; (1) under nonnal conditions the' f (Xital py oid 
fyila ptji itse lf bci^t to tlic shape of the uterus when the head 
lies below, the breech above ; (2) the centre of gravity of the 



‘ 1 ^ 10 . 120. — Vertox Prosciitation. First Position (L.O.A.)- 
* (I'arabft'uf and '\"arnior.) 

foetus lies nearei* the Jiead tiian the breeeli, tlierefere the 
fcctuR will, if undisturbed, float in the liquor anmii with tlie 
head below. ( 3 ) ' I ' ' 

With the vertex presenting, the foetUxS may ocrupy four 
diffei^nt the back may be anterior and directed 

either to the left or right of Jbhe mother ; or the back may be 
posterior and directed either to the rigid or left of the mother. 
The part of the vertex which corresponds with and indicates 
tlie position of the back is, of course, the occiput ; this is 
termed th6 denofninator of the positions which are named 
from it thus (Figft. 186 to 129) : ^ 
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1 st Dosition 
2n<l ,, 
lirtT ,, 
^th 


Loft oocipito-anterior 
Jlifjht occipito-an tenor 
Ri^ht occipito-poaterior 
Jicft occipito-x^ostoriox* 


R.O.A. 

L.O.P. 


Tlie term q)osiinon thus indicates the 

tj^uaj^gglRs. tQ,lb and it will be found that in. all kinds 

of prosontation the four positions correspond. In the first 
and iJiirfl positions the diameter of erigageineJit of the hcjwl 
roughly corrcsyionds witli tlie right oblique diameter of the 



pelvic brim ; in the second and fourth positions it corre- 
sponds with the left oblique. 

Tlie frequency of the various positions of the vertex in 
earlier^editions of this work was stated ag follows : 


Ist position . 
2ncl ,, 
iJrd ,, 

4th „ 


. - ' 
riit/ 

■ ^ /o--. 

. 'MX'- 
. 1% 


-2iight obliquo (ILimpter . 

‘.-iie 


liOft 


.Jo -the 


The annual reports issued by Queen Charlotte 
Hospital contain statistics of position obS^tved/S'* Usually 
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number of caRes delivered ai that- in?;! itution, ail'd these 
statistics give quite difforcMit results. Calculated from a 
series of 10,000 c uisceiitivo eases the percentages of fre- 
quency are as follows : 


IstpOMltlOIl . 

. 

rrlii^ht obliquoilininctcr . iM'\% 

*2n(i ,, 



.'ird 

. 1 1-0% 


Uh 

. 11 -.vV, 

— .. .. . 




I'hc 1'i‘povls show 11 vomiirkablo similarity in tlu* proportions 



‘ Fig. 128. -Vertex PrcsoJihition. Tliird I’osition (ruO.J\). 

!iii<l Vaniier.) 

met with in naoh year, and thosit figures itiay probably bo 
considered more accurate timu the older statistics w'hioli 
were given on the authority of Niigide. Although differences 
of opinion as to the exact proportions may be held, if is 
now generally agreed that the first is the most frequent apd 
the_fourth the rarest ; thd second and third being more 
Tlfirly equal in frequency. 

the^o** this it will be seen that the vertex engages in the 
termed^l’‘l'l® diatneter much of tenor than in tl|p loft ; this is 
from it thl® *0 *’^*‘*^ tb,Q left oljiUaue is enp ypached ( 
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^heretere* does not accommodate the head so \v^Il asjts : 

' Again, the .first position is three to fonr times more frequent* 
than the third ; this is to be accounted ^or by the f#W3t that 
the fcetu s lies more easiljr in the qterus, whe^^ 
(^iteTipf..thaj)..*when, it,fe In the latter the con-, 

vexity of the foetal spine is opposed to the convexity of the 
^ inaternal lumbar vertebrse, while in the former the ventral 
^aspect of the foetus adapts itself easily to,, the curve of 
the spinal eolumn. In the fourth position, the rarest, the 



I'lO. 129. — riesontjition. I’osition (L.O.P.). 

(Kin:il)cuut' aiul ^"arnier.) ^ 

conditions are the U^ast favourable — viz., engagement in the 
left oblique dianu'ter/ and posterior position of the back. 
As we shall see, the posterior position of the back is also apt 
to cause some disturbance of the normal foetal attitude of 
flexion. 

The study of frozen sections lias prcTved that when the 
vertex engages in the pelvic ’brim, owin^ to the lateral 
inclination of the head and to othc'r causes, otic parietal bone 
frequently lies at a lower level than the other ; asj a result 
thc..«sagittal..^^ doasgaot correspond, pireci^ely, to .the 
gfeliq^e^jdian^^^ lies, either in ..front.. o£ orhehiod^at. 

This is knoAvn as Obliquity. Usually 

k.m/ 19 
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the head inclines to the poslerior slunildor, the anterior 
parietcil bone is below the ])osterior, and tJu' sagittal suture 
nearer the promontory than (he symphysis [nvterior aayn- 
elitism, anterior parietal ohliyuity) : sometimes, liowever, the 
sagittal suture li(;s nearer the symphysis thari tlui promon- 
tory (posterior asyticlitiym. ppMerior parietal ohtiqvity). The 
farmer is found cliietly in m ultipa ne, th(' latter in pi:iiniparie, 
tjie reason being that in primiparie tl»e relatively tmist* 
abdominal walls tend to keep the ntenus back and so prevc'nt 
the body of the feetus from coming forward into the lino of 

I the axis of the brim ; accordingly, wlu^ji Ww he,ad enters 11 k‘ 
brim the ])osterior parietal bom* is lower than tlie ant(*i*ior 
(Fig. lliO, (^0 and (h) ). Sectional anatomy has shown that in 
some cases (about 23 per eent.) this lateral imlinalion is 
absent, and the sagittal suture corn-sponds to the obli(|iie 
diajneter of the pelvis. It is |)r()1)able that under normal 
conditions asyjudilism is eorr(H t<‘d vmy c'arly in labour. 

The relation of the head to the pelvis at the onset of 
labour in the four ])ositions of the vert(^x as i( appears when 
viewed throngh the o\itlet is shown in Figs. i:U to \:]4. It 
will be seen (hat the sagittal suture roiiglily (*oiTes|>on(ls (o 
one of the oblique diameters, but may lie a little in front or 
behind it as asynclitism is more or less pjononneed. A( one 
end of the sutures lies the anterior fontanelle. at th(^ otluM* end 
the ])ost(Tior fontamdle. If the head is w(‘ll fle.xcMl, tlu^ pos- 
terior fontanelle i.s lower t^an the aiiteiior ; if th(' liead is 
imperfectly Hexed, this will no! be the case. These j)oij)ls 
will again arise in connection with the diagnosis of position. 

In i)as.sing through tlie pelvis, the feet us, in addition 
to following the curved lino of the pelvic, axis, describes a 
certain definite series of movements which alter its rtdations 
to the pelvic canal. The valuable information ohfairied in 
recent years by the study of fro/.(*n sections of women who 
have died in labour has made it necessary to modify rortain 
of the older views regarding the nature and causation of these 
movements. It is customary to desci ibe t hem as movement s 
fof thfi head, h'lt ; 

:<5Xt.«;rnaltfotationis essentially ,*» movoiuent of the trunk, and 
lit is probaJ^le, as we shall see, that the same is also true of 
' flexion and extension. 

It will, of courfie, be understood that throughout the first 
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•2S 



Ant(‘i inr lu lili'.in : N.sjj: ‘Ir’-s ( )brh|iiily, (Humiii.) 

risi li'mik Ill's i\\ ly lll•ll) 111'* Jiiii' 



Fio. liJO (/»).-— Posterior Asynolitisin.^ (Tiiniini.) 


The l.riinlv lies i'Ios<* lu I he iiiaterufil spirie. 
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4'’io. IJJl.- Fifiit Position of the VojIi’tc (1..0.A.), Aiilovior AsyiX'litisiii. 

and second stages of labour there is a more or less continuous 
movement of descenf. Aecoinpanying this, four other 
movements are described — viz. : (I.) Flexion ; (II.) Jnlernal 
Rotatimi ; (HI.) Extension; {JV.) ResHtntion and Erfenud 
Rotation. 

I. i'l&sioTi - — iSeetional anatomy has sJnnvn that under 
normal conditions the hciul, as a rule, is Hexed I )ef ore labour 



Fio, 135J.— Second Portion of the Vertex (R.O.A,). 
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I'l'i. I’o'-itiori uT Hic Vorlex (B.O.l*.). llciul fairly 

well flexed. 


b(‘giiis. T\w degree of flexion Ijowevev. sul)ject to a slight 
variiitioji, ovtMi under noinial conditions ; v\l)eii fully flexed 
the efiin is in eontaef. Avifh the chest, but this may be modi- 
ii(‘(l by an unusually high position of the arms (Fig. 11*5), or 
by other causes. 

w t ^remen L and the old vi(‘w that it was !\ornially produced 
during labour must be abandoned. Disturbances of the 
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normal footal attitudo of at the onset of labour are, 

however, not nticomnion. causing the head to enter the brim 
in an attitude of di'licient flexion or of extension. During 
its passage through Ifie [lelvis it may then bpeome flexed, 
and the meeluuiisin of tlie })rocess may theretpro be briefly 
referred to. I)u( it musi be understood that .suc‘h explanatiojis 
are superfluous wlieu the attitude of tiu' fmtiis before labour 
is normal. 'Hie eonvcjitioiud i‘Xj)lanations of the movxuuent 
of flexion are : 

ii\) The Wedae yV/C'or When llu* betal head is luoki^d 

at from tlu‘ side it will be*. 
obs(u ved that tliis outline 
forms a wedge with iin- 
e(jual sides ; Uie a[)ex of 
the wcMlgc is near llu* pos- 
terior etui of the sagittal 
suture, aiuUjLJic posteihir 
side^ «tcepcr than the 
antexior (Fig. 135). In a 
vertex presentation, when 
the lu*ad is iiU’omplt‘tely 
flexed, the steep post(*rior 
side of tlu*. wedge will 
meet with less resistance 
from coulact with the 
])assages than the an- 
terior- Lc'., the oecipnt 
will «advatu;e more cpiiek- 
ly than the sinciput, iiiid 
the* hc*ad w ill thus lend 
to move upon the cxjcijulo-alloid artieulatioii into the 
attitude of flexion. This effect wull be ituueased by the 
elast ic pressure exercised by the resisting gij*dle of contact, 
for this pF-’essure is applied to the front and back of the head 
at jslightly different levels, thus forming a couple of forces, 
the tendency of w'hich must be to rotate the iiead still further 
upon its transverse axis so as to bring the occiput lower than 
the sinciput (Figs. 130 and 137). These effects will be pro- 
duced at air periods of the first and second stages whether 
the membranes are ruptuired or not. 

* . Qkliquify of the utierus . — It has been mentioned that 



Fio. - Kib'ct of tlio Sluipo 

of tbo Ileiid ill ])rodm‘in^ Plct-iiui. 
(Modiiierl from (hilaluo.) 

A, IJ- 1)iJiirict-<‘r tjJ .Mij'iijrfim-ul. U, Mupr! iil 
siut<'n/’r si'le of K, I». SifijM* of 

lor Hulf «>f l.iliTuI Wfiliji*. 'I'h** fiijwws 
jiidicjito 1h** •■I'lri' of Ih'j oluslir 



ME(JirANlSM 


295 


the {!;ravid uterus at term is normally inclined a little to one 
or otlier side of ihe middle line, usually to the right. From 
this it has heeu argued that force tran.smittcd in tiic yterine’ 
a.xis \yill he (lircctcd ohli({uely to the side opposite X.o tliatJtO, 
whicii the uttuais is inclined. Then-f<n-e, witl i right uterin e 
oJ.)U(.luity, wht'U the occiput lies to the left, the greater force 
ajiplicd (o the posterior end of the heatl will promote flexion 
|hy causing the licad to move upon the occipito-atloid 



N'rrlo^ Tho hrad is iivcum- 

thr tliaincli'r of approx inuflely tho 

tifrij)il.o-fninliil ; pol vis divided in oMiipio diiniieter. (FsiraWnf 
wimI Vaniior.) 

aiticulation. If the oljlicpiity of the uterns should be Mt 
in, stead of right, tlicn exton.sion w'ould he promoted instead ofr 
tiexien, till! uterine force, acting more j)owcrfully upon tho 
sirusiput. It is probable, however, thatUttle impprfa^e can 
be attached (o this mechanism under normal conditions, for 
when the uterus eontraets it tends to become erect, thus 
diminishing its laLoial obliquity ; the position it occupies 
when at rest can have no effect upon the advance of the head. 

11 must be recollected that when flexion is dofici§ijti..]lillQ 
djamelor of engagement is longer t^ani..Vhen it is jeflffipleto ' 
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• (Figs. 136 and 137), and the difficulties attending the passage. 
.Ofitlie hetHl are oonecqucntly^ gitf^ater. When the head is 
filcxed to the greatest possible extent, the sub-occipito- 
I bregmatic diameter engages. The shape of the head in the 
. fplane of this diameter is shown in Fig. 1 38, a ; its dimensionfi 
'are well within those of the pelvic brim or cavity. When the 
'head is less fully flexed the sub-oceipito-frontal diameter 
.becomes engaged ; the shape and size of the i)lano of this 
• diameter are shown in Fig. 138, b. 'J’his plane is approxi- 



Fig, 1^7. Vortox I’njsciihition. Kirst INiHitioii. Tlin IioimI is 

tho diiimoter of being the sub-oeeipito-br’i-ginatic. 

(Fanibtcuf and Variiier.) 

itoately quadrilateral, and is therefore not so well adax>tcd 
«to pass easily through the pelvis, while its dimensions are 
-of course greater than those of the sub-occipito-bregmatic 
.'(.plane, ^When the h§ad is midway between complete flexion 
..and complete extension, the occipito-frontal diameter 
. 'engages, and the plane of this diameter has the same shape, 
.^tbut is of even larger size than the sub-occii)ito-frontal 
r;<{Fig- 139), Tt will therefore be apparent that complete 
; Vfle^bi), of the head is of great mechanical advantage in a 
f ■ -vertex^ presentation, since .^I n . t his- .positioa' • the - plane '-of | . 
•^) &ag! M;ei)a(ept. ia. not only, -tha^amallest possible,- but aXsQ of af 
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howeror, ijrobable'tU^'t.Sit. tliejbcgjjuttlttg of 
usually engages in the sub-ocoipito-froitfll pMh0, 01’ in a> 
plane intermediate between this and the sub-oeeipito- 
M>regn)atic, and if the dimensions of the head and the pelvis 





orciPlJT 


l''io. I!j8. — rt, I'liel’osition iiiiil KhajHi of thctinb-Oci'.ijato-Iii'egiimticnano 
of the l''(ctal FToml. h, Thi; Vosition mid Sliupe of the !5uL-Ot!eipito-' 
Proiitul I’laiio of the Kiotiil liwul. (Eflgar.) ,* 

• 

|are normal, it may pass through without any inaVkod 
'increase of tleximi being jiroduced. 

II. InlenuU Rotaiwn . — ^Xhe head .enters the pelvip blim, 
as we have seen, approximately in the oblique diameter j in-'b. / 
temal mtation is a movQ,flient whiQh^axdseLHtfi.J3na d^ tl^e , 

tage gained by this movement is that* the diameter of 
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engagement is brought into the longest diameter of the pelvic 
. outlet, for Avlieii the coccyx is extended the antcro-posteric»r 
measures about Sjtinches. In the tiist and second positioiKs 
internal rotation almost ahvays brings the ojticiput forwards 
uiulcr the pubic arcli ; in the third and fourth positions tlio 
sjuue.. thing usually oecurs ; but sometimes, from causes 
which will be mentioned later, the occiput rotates backwards 

into the sacral hollow 


ny “'"X. whiles the sinciput comes 

to llu‘ front. In the first 
S \ and fourth pc)sitio*ns the 

Y/ \v^ direct i(Ui of forwanl rota- 

I \ /in tlu5 se.coiid and third 

\ ^ V / from riglit to l<‘ft. 

Fonau'il Rotation of 

^ ihii OccipHt , — The esseu- 

ocou'UT Ihil cause of this move- 

Q jnent is the inlluence of 

tlie doping pelvic floo)\ 
.\s wi' havt' scon, the soft 
parts forming the }K‘lvie 
door slop(‘ from U^hind 
forwards an<l downwards, 
and from the sides, for- 
wards, downwards, aj)d 
inwards — towards the 
michlle line. TJierefore a 
body coming in contact 

I'm. la!).. -TIk; l'o..iti<.n M.Hl of "1“* ■‘‘'‘y 

the Dcciiiilo-Kionhil I’lsiiio. (Mf'nr.) vic fioor wiJl bo (lircctod 

by it forwards and down- 
wards under tJio pubic arcJi. When the hi-ad is Hexed the 
posterior part of ^the vertex roaciies the- pelvic floor in 
advance of the anterior (F^^ig. 137), and is accordingly direotetl 
forwards by its slope ; in other words, the occiput rotates 
under the pubic arch. This will occur whether the occiput 
lio-s in a« anterior or a posterior position. Wince the pelvic 
floor„js deficient anteriorly in relation to the wide pubic 
arch, tt)i' part of, tho.head which mo-vea forward is moving 
m th.o. direction (ft‘ least. rcsialance, and there is nothing to 


I'lo. IJJO. -The portion im<l Sluipo 
the (.hvipiio-Kroutiil Plane. 
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"it. 'rhc movement of forward rotation in much* 
longer in the case of posterior than anterior positions of thej*! 
vertex, the dilferenee being represented about a qiiarteq 
ol* a eirelo. 

l^raune's section of a woman who died during the second 
si age (Fig. H) 0 ) sliovvs tlie nioveiiK'nl of internal rotation in 
progress, tljo occiput conjiiig forwards, wJiile dilatation of the 
vmlva has hegun. 

liavL'ward Jiolafion of Ihr OvcipiU.— -li, in an ocoipito- 
post(*ry)r position, the Ijcad is exteinled so as to bring tlie 
oeci))ito-fr()ntal diarueter into tlie pedvie brim, the anterior, 
end of the vcnti .x will foiin its lowest j)art. \Vh(Mi tin's part 
reaelu‘S llu' pel\ic (lorn it will b<‘ dirc^^ted (hovnwards and 
forwards under tlie pubic 
arch, and llu* occiput will 
eon.seijuent ly ]iass backwards 
into the sacral hollow. The 
|)riaiary cause oH liackward 
1‘otation is tlicrefori^ ^c;;s.teii- 
vertex. While it 
is extieniely rare in anterior 
])ositions, extension is ji(»t 
uneoniinon in |)osterior posi- 
tions, and is amply aeeountcMl 
for* by two eonsuleralions : 

(!) In post (‘rior j)osit ions tlie 
general attitude of Hexion is 
distiirb(‘d by some degree of ext^ii^^um, of u;!n'cli 

results from the opposition of the two eonvi^viticri of lliefa'.tal 
back and the maternal .lumbar \mlebra3 ; if the fadal spine 
bciconu's extended the f<etal head will beeonn* extended also. 
This implies (liat some degree of extension is present at the 
eominenecment of labour. ( 2 ) Extension may bo produced 
or increased during hibour by tlie Ayifaj^cmrable poriliou 

is pUw<f (Fig- l"lb)- Tin? widest part oi the 
foetal bead its centre and corresponds to the 

bi-parietal diameter. lij^OupLasterior position this dianieter 
lies Jbiqhitwi thq. oblique diameter of the Jbuim, between the 
sacral promontory and the iiio-pectiiiea] eminence — a 
position where space is limited, audit therefore meets with 
opposijion to its descent. The narrow sincipital end, on the 



J'^ic. MU.- -Occipiro I'ofii- 

tidTi of the Vertex ( I ItTinuii.) 

liiii* . llu* l>i-[i:uU'Uil 
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-o|IKer .bipid, lies iii the widest part of the pelvis whs&re it can 
doscepd.. easily ; constjqucntly the head becomes extended. 

. Anotlier posai*61o factor in the production of backward 
rotation may also be mentionetl. If the yert^kso oxtSH>ded 
aSi,tO.Jn^ke the occipito-frontal the. diameter of engagement, 

'(thp.l.epgth of the transverse djamc-/^ 
ter of the pelvic cavity will form a^ 
meclranical obstacle to foiwawl rota- 
tion of the occiput. This diameter 
measures 4^ i)i<‘ho.s — i.e., ah,out the 
same as the occipito-froiilal ; yet, 
if forward rotation ot^ours, the head 
must pass through this diameter 
before the occiput ean reach the 
pubic arch. It will (dc^arly be easier 
for the occiput to pass backwards,- 
thus bringing tJ>e diamt^ter of en- 
gagement immediately into the long 
diameter of the outlet. If tlie vei*- 
t(‘x is Ilexc'd, no ditliculty will bo 
occasioned in forward rotation by 
the length of the transverse diame- 
ter. hr the case <.)f certain varic-l 
ties of contracted pelvis the inclined] 
planes of the ischium control* the 
movement of internal rotation, but ^ 
for the rtaisons stated on p. 413 Ihe^; 
ai;e probably , ^ 

Uboiwr. 

It will bp understood from what 
has been said that, while backward 
rotation may exceptionally occur in 
anterior positions, this occurrence is 
extremely rare and can oidy'bo ren- 
dered possible by marked extension 
of the hoad. In posterior positions it occurs in about one 
j?aae Jii.te,n. When backward rotation takes place the con- 
dition is sailed a.p^sidslejU xtccipilprposterior or face-to-pubea 
.case. -• 

Til. Ext emion . — ^Afiftr. intemal rotation has been com.r 



.Frii. 111. — FevtuH iiTim 
Fimea Section of a 
Woniun who Died in 
Ijahoiir tow'iirds the 
End of the Second 
Stage ; showing - 

sioii of the Trunk. 
(Barbour,) 


/pletcd at vulva, the occiput ,comiug/^ 
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first, tlien successively, the vortex, foreheml, and face. 
When the chin slides over the. edge of the periiieiiin. it of 
eourse becomes ’.separated from tJie chest -wall- i.e.. the 
head becomes extended. It is probable, however, that. 
iiXtcnsiou begins earlier than this, and is ih fact j)art of a 
general cluiiige in the attitude of tJie fadu.s wliich takes 
place towards the eml of the second stage. 'I’lie attitufle of 



Fjfj. 1 1-1. — Slifjwioi' dll' L*t>silion tlu* Shtnildor.s Lc'fovoilio 
Movomoiitiif Fi.xtdi’nul Itotiition. 

the ffXituH shown in Fig. 141 is the same as tlnd s(M‘n ?/? ufero 
in Fig. 142. WJion carefully examined it Avill ho mitiei^d Miat 
flexion of tlie trunk is not nearly so markcid as before the 
onset of labour, this change being clearly in<licat(*(l by tiie 
J interval whicli here exists between the folded arms and iho 
, knees.* The chin is also no longer in contact with the cliost. 
In oth(^r vYords, extenaion has alrea<,ly begun ; it in proba})ly 
a normal- ’ occurrence this stage of labour. Complete 

extension, of the head only «)ccur8, however, in the aotual 
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process of expulsion through the vulva. The steps of tliis 
process Jirc sliowii in Kigs. 142 and 143. It will be observed 
tl»at the interval between the oliin and the chest wall 
|)rogressivoly increases as the head is expelled, while the 
back of the neck iM'Comes befit over the pubes. 

IV. Re,sfihilion and Kxfental ItnUition.—ThOisc are move- 
ments of Ihe neck and trunk, the head being merely the 



1 15. - Sliowiii" Lho Por-itiun of the Tlond and Shoulders a ft or the 
Moveiiieiil of Mxloviml Ihdaiioti. 


indox. (1) /fes/i/jd/oH.-- While the hen (i is enierging in the 
antero-poslci'ior (liiiinelei- of the <nitlet, the shpnldei’sj engage 
in the oblique diamctci’ of the brim (Fig. 144). In this 
.attitude there is slight toi'sion of the neck, ami when the he.ad 
is free a slight movement occ;iij-s, bringing it back into its 
normal I’elation to the bis-aoromial diameter. In first and; 
fourth vertex positions this movement is represented by af 
slight turn of the occiput to the mother’s left ; in second-* 
atid third to the mother's right. 
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: ’ : (2) jnoyemen^ 

ghoiil ders from ^ the oblhnio; diameter, ojE. tho brim to , the 
antero -j^sterior diametor of the outlet^ in which they aro 
■ bornr The anterior shoulder rotates forwards under the 

jpVMkUlfm. • 

Tpubic arch, and in fii’st vertex positions this movement 
jOarrics the occiput still further round to the mother's left, 
jso that the face is now directed to the right thigh (Fig. 145). 
ITCxternal rotation is thus a continuation of the movement of 

It is unnecessary to describe separately tlic movements of 
the head in all four positions of the vertex. Posterior |:)osi- 



Fia. 146. — Ticjul Moulilin*', showing OverUippiiig of Hones at tlib Jjainb- 
cloidal anil Sagittal Sutunss. (Ril»cmont-l)cssaigiii>s oiul l.opngc.) 

iiom differ from anterior chiefly in their liability to be 
associated with deficient flexion and in the variation of the 
movement of internal rotation which is thus brought about. 
As regards internal rotation, the conditions which induce 
forward or backward rotation have been indicated. ■ In thci 
movtSments of restitution and external rotation, the occiput] 
silways moves to the side where it lay at the commencements 
of .labour. 

Effect of Labour upon the Foetal Head. — The pressure to 
which the head is subjected during labour occasions certain 
alterations in the relations of the movable bones of the ygjilt 
^ the skull to one an^het ; these changes arc teinied 
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I’m. 117. Slii;lif ot tlie Firtnl in Vt*rt(ix Pro.'^ontation, 

with Mjinll <'in»ul, jiiniut tlio iniildlo of 1b».' J>i^ht J'arietal Bone. 

(Uiiiiitu.) 

'] Ih' i'l.t ai (Millmt* «i llir '■liaiu* of tin* Ihmi’i 'iM-foiv laUair. 



¥ia. M8. — Bxtremo Moiilding of tho Footfil Hoacl^iu Vertex Presentation, 
with Ljir;^o Ch put on the posterior part of tflie Bight Parietal i^ne. 
(Buiniii.) [ 

wouldim of the licail. The tabular portion of the occipital 
V»one becomes depressed so as to dee|}cn the posterior 
fontan^Ue, while the edge of the boi^ .jllid£9...under...the 
B Jiii. . 20 
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posterior e dge^ of thcj>fa»’iotal bone^i (Fig. 140). The same 
but to a lo'-s marked evtent, a1 the {sagittal 
suture ; one or olh^r parietal l)onc becomes slightly depre^?j^ed 
beneath its fellow along the sagittal sutiiiT\ I'he general 
effect of these change^ is dUo -icen in an alleied shape of the 
foetal head , the pressme of the giidle of ( ontac t is applied in 
the plane of the suIj oecipito biegmatie or sub-oeeij)ito- 
frontal diameters ; this plane theieioie Ix'eomes some\vh<it 
compi'Cfised, while compensatoiy (‘longalion oeeuis in tlie 
plane at right anglers to it i.( , the <M*(*ipito mental plane. 
The head coiisc(|ueni ly becomes lenptheiie<l in its occipitcj^ 
mental diameter (oetipital lul)erosity to jioint of chin) and 

shoitericxl in it^ Mib-oeei))ito- 
ljontalrlianiei(‘i (Fig. 147) Tlie 
eflect of inonldin^ in ofTipilo- 
p<»steiu>r poslti()n'^ is described 
on ]>. .‘11-2. l^'lii^ ot 

moulding m(*l witli is piopor- 
tional to the jiressiire to >\hich 

the head N qihjected dining 

labour in the < •i-.e of an ovei- 
si/ed fiead or an under sized 
pelvis e\ti erne mouhling ot this 
lypt* may o(*( ur (Fiu 14S). 

'rhe |)i(ss^uie of the girdle 
of contact upon the head also 
indiic*( tly j)ioduec*s changes 
' , ^ in the sctdp As the head u 

ariven down, and the passages dilate, the pail ut the st'alf 
lying in the centre of the birtb-canaj is free from pressure, 
while the part immediately above and around it is firmly 
compressed by contact M’lth the maternal tissues. From 
^ interference with venous return effusion of s(*rous fluid intc 
the subcutaneous cellular tissue takes place upon the eXposec 
area of the seal}), forming a swelling know’ii as the caj^ui 
ft is cU*ar that this change will occur at the 
end of the first and during the second stages of labour ; 
it is sel ^piTfi y aei with until after the membranes have rup- 
tgyted. In ihe first of the vertex the right parietal 

bone lies in front of a5d below the left, and, owing to the 
H positiop of* the head, the posterior end of the bone 



Fio. 1 Ifl. Siu'ceil.nx um 

in Fir'st \oiU'x Po'^ition 
(RibeTiiont- 1 K lies and 

liCpago ) 
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lies at a lower Jcvel than the anterior. The exposed area . 
iheieforc^ corresponds to the posterior end.pf 
l)on]t^„glos,e to the sagittal suture (Wgs. 131 >and 432h-ftnd‘in 
this position tbo caiml fovmn. The size of the caput ia pro-i 
])ortional to Ihv degree of coin])ression — which again depends! 
upon tlie relation in size of the head and the pelvis — an4 
to tlu* h'jigth in time which elapses between rupture of tho 
nuunbianes find exjnilsioii (>f the head. The preLsence of at 
Ja-rgo (‘aput u])oji th(3 lu'ad is therefore an important sign of| 
diffi('ii4ty in labour. The sale of the head upon wlncjLtUftit 
Ciipiit formed depends upon pos'tVioH ; its ex<ict place tV 
uj^on the parietal bone <lepend.s,^ipon the degree of I 

the iKcad. In first and fourth positions it is on the right 
parietal ; in si'coiid and third [jositions upon the left ; 
when tlie head is fully flexed it is placed far back, ehJlie to or 
ovorlap])ing 1h(' posterir)i' fontanelle : when the head is 
ijKoini)!elcly fl(‘xe(l it- will be found more anterior, and may 
ovHui be near llu' antoj'icjr f(»ntanelle. The usual location of 
the caput is therefore as follows : 

V" * ■ . 

Kt pt^niricn , 1 *' . I’ostcrinr end uf psirietul 

,, ^ . P(»sl<‘,rior end oi‘ left piirielol 

anl ,, ' . Middl*^ or front of left jKirielal 

Itli ,, * . ^[iddlo or front of riglit X’tniotul 

But if in ihii'd and feurth i)ositions the head is well flcx(jd,| 
the ca^xit will be formed tiearer the j)oslerior part of thc|, 
bone. 

If after internal j’otatioii has •occurred the head is long'; 
delayed on the pelvic floor, a capiil will form upon the part 
of the seal)) which jiiesents at the vulva — i.e., the region of 
the occipital bone neai’ the posterior fontanelle. This ia 
sometimes called tlie p tcomla ry eapnt succedaneum ; jisi j 
place is the same m all positions of the vmlex wlicxi forward! 
i^^otatioii of the occiput has, occurred ; it tvill be found iipoit 
the sinciput in face-to- pubes cases. 

Ij3 will be seen that the position of the caput and,, the 
nature of the moulding are useful indications of thejposition 
occupied by the head in the pelvic cavity. Thfcy must be 
noted immediately after birth, as ^no u lding ofteafi dis app^aga 
in^a few hour« , and the cai )jit Ljs always ^absorbed in iima 
twtaitv^our'lS_fQrtY-puLh.t.A^^ ' ' 

. -i' 


20 — 2 . 
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The Management of Normal Labour 

In this sootion^will be ooii^idoroH (1.) aniisoptics ; (If.) 
diagnosis ; (111.) management. 

I. Antiseptics. -JCvery ease of labour must b(' eondueled 
witli the most scru])ul()us attention to surgieal cleaiiliucss on 
the part of all aaIio are ifi attendance upon the ])atiei\t. 
Puerperal jnfeeiion is duO ill tllO 0V(‘t*udielrnin{( IDiijuiitY of 
instances (o llic introduetion of patliogenie organisms into 
wounds of Uh‘ genital canal ; there may be a few ex(*eptions 
to this rule, but they do not impair its gc‘jKMal f()re(^ Undcu- 
ordinary circuimstanees siu'gieal cleanliness in ob>st('.trie work 
cannot be attained without the free \iso of antis('p1ies ; it is 
probable that ‘ aseptic ' midwifery will always be reslrietc^d 
to lying-in institutions. Tlu' great ma joiity of woinen will no 
doubt at all times prefer to give birth to (luar eliildreu in 
their own homes, where eireiinistanees are usually unfavour- 
able to the oi’ganisation of the iniuunei abh* (h'tails of asej)tie 
work. 

Pre/p(iration,i, — Th(^ greatest c;aro must of course bo lake*]) 
in preparing instruments, catheters, douche I ulx's. etc., before 
use. These and other ol)stetrie iustruinents sueli as foreejis 
C5an conveniently he boiled immedia^‘ly Ix^fon^ use in tlie 
patient’s room in tlie obstetric stcu’iliser shown in Fig. loO. 
This appliance is nuuh* of suitabh- hmgtii to lake th(‘ usual 
obstetric instruments, and'iaii be earrii'd in a bag of ordinary 
size. Hof ore use tlioy mu>st. then be taken eaiefully from 
the sterile <ir and in a solution of e.arbolie acid 

I iu 40, out of which they should be taken only for 
immediate application. (Jat lusters, and douche JJozzles 
isliould always btj boiled immediately b(*fore use. 

^ The vulva always n*(juires disinfc'ction ; in tlio ease of 
cleanly persona this is comparatively easy ; in woimui whose 
habits and surroundings are uncleanly it in ay be very 
difficult, so that the vulva beeoim^s a definite source of 
possible infection. Jt would, without doubt, b(‘, an advan- 
tage in all cases to sliave and disinfect the vulva as for a 
surgical* operation, but this would lie misunderstood arul 
resented iu priviite pratitice. Tlie vulva should, however, 
be sliaved under^anoestbesia befoi-e performing any of the 
obstetric operations, Whether shaved or not the vulva 
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should be well (dcarised with soap and water, then with 
frcsii water, and liiially tJiorouglily swabbed witli an auti- 
se})tic solution ; for tin’s purpose carbol/c aeicLXl iiV.4QJ,or 
one of the eoal-tar produuts .su(?li as Ij^soJ or jzijl U Xp. 
i.fi., a t(^aspo()nful to a pint) is preferable to mercurial 
solutions, for fre(|uent swabbing is required during labour, 
caiid tlK‘ nuTourial solutions wheji freely used cause a good 
deal of irrilalicm of the. mucous surfaces. Only perfectly 
cl(Mn and fivsh linen, or (^h'an pads of absorbent WOOl, 
should be all()\v(‘d, aft(T the external genitals have been 
disinf(H‘ted, to conn* in contact with tlu‘rn. Sets of stcrili»sed 
swabs and towi'Is, pn‘j)ared bu* use during labour, can be 
obt aim'd fnun surgical insirumont makers. The hnids and 



Fia. 1 ObstetrTc Storili'^cr. 


Jormnths of tlio im'die.al attendant and the nurse shoiild^first 
be S(UMjbb(*d foi* tlve inimiles in liot water and soap with a 
boiled nail-brush : theJiAh^' soaj) rinsed off in fresh liot water, 
and the hands finally immersed for two to three minutes in a 
solution of 1 in 1.090 biniodide or pcTchloridc of inercuiy. 
Tt is almost superlluous to point (nit that it is impossible to 
sterilist' the hands without first removing the coat, turning 
the shirt-slec'.ves up above the elbows, and removing rings 
from the luigers. If the Inuuls have recently been infected 
from contact with a septic midwifery case or ‘a suppurating 
wound, (^special care must be taken, for it is well knowui that 
skin actually infected with pathogenic organisms is extremely 
difficult to sterilise, and the usual proc(‘.ss sliould be repeated 
two or three times. Under IheKsc circumstances rubber 
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gloves, previously boiled for ten minutes., should also in all 
cases be used. If the i)recaulions uieiilioiu'd above ar(', 

; taken, the routine Use of rubber gloves in coiuhictiiig labour 
. is unnecessary, and thcMr cost forms an obstacle to ilieir 
general adoption in all classes of midwifery piaclice. But 
in the cases of patients suffering from infectious discliarges, 
whether of specific or septic origin, sterilised gloves should 
always be worn not alone in the patient’s interest. l)ut aV:o 
to protect the hands of tlie attendant from infection, and 
Ihus remder it practicable for Jiim to attend otlier eases with 
safety. 

It will bo observ^ed tliat tins teehnirpie falls short in some 
respects of that considtTed lU'cessai y for surgical o]>erations. 

' Strict surgical (eehnitpie would require cornplt^le shaving at d 
disinfection of (lie vulva before delivery, thr use of st(‘rilivsi‘d 
rubber gloves l)y the nn'dical and nursing attcaidants, 
and the provision of a large* and eostly sup[)Iy of sterilised 
dressings, towels, coverings, ole. 'I’ljis again wouKl involve 
the provision of hospital accommodedion foi- all confiiu'jnents 
among the poorer classes of society. For a normal confine- 
ment such elaborate teelini<jiie is iiiniecessary. Ix'caiisc* 
internal manipulation can bi* redncM'd to a minimum ; but 
when interference* rceiuiring internal mani}>*aiation is required, 
the fullest surgical technique is a lu^cessity. 

It must be remembered that clothing also becomes 
infected by contact with septic discharges, and possibly also 
, by exposure to the atttiosphero of an ill-vcmtilated room in 
which a septic case is lying. Therc'fore, in the east*, of an 
obstetric nurse who has atttuided a .sceptic ease, the disinf(*(i- 
tion of her clothing becomes a mult(*r of the greatest impor- 
tance, and it is the duty of t he medical mon uruhu’ wliom she 
works to see that tliese prj.^cautioiis are carried out. All 
' washable articles should be boiled ; the otliers sliould be 
' Sont^to the local sanitary authority, by wdiom they will be 
efficiently disinfected by heat. What is requisite for the 
nurst^ is also requisite for the m(*dicfil attendant, although, 
the danger iri his case is loss because he is not exposed to the 
risk of contact with septic material for such a long period 
as the nurse. A complete change of clothing is, ho\y<?>vor, 
, absolutely. heccasary.iefijye pijissing from a.case of infectious 
■JFoTOr. of . puerperdi or sittfgical infection^ or of suppuration 

' i-' . • S 
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of any kiiM, to one of normal labour- When a eegtic 
case has been exaniihccl without gloves being tised, repeated ; , ; 
disinfection of the hands nmsb be carried out, and gloves^ 
used for all purposes ; it is well recognised that skin which J. 
has been exposed to contamination by virulent bacteria is ‘ 
exceptionally difficult to sterilise. Tf those pi’ecautions are ;; 
taken, it is not necessary for the medical attendant or the . , 
nurse to be sus]^eT\d(*d from obstetric work for a longer v; 
period tliau is required for flic due performance of the. ; 
various ste])s in disinfection ; mere abstinence from yrot^y 
and, lapse of fiine (although the latter may diminish' the V' 
virulence of organisms deposited upon skin or clothing) arc ,;., 
not disinfecting agents ; they cannot bo relied upon alotlC^ 
.‘ukI if otlier methods arc efficioutJy practised they are,/ 
uruK'ciessarv. / 

Of the niiiiiy antiseijlic .suhst anees empldycfl in surgery, 
there is a geiu-ral e(»nsensns ot opinion that the merci^yia l 
saft a arc tlie most reliable tor (he disinfection of.tJxe.alun;., 
liiiuodi<le is preferable to pereiiloride of inerenry, because it 
is a slightly nu)re. powerful germicide, does not roughen the 
skill when freipu'iitly used, and iloes not (*oagulate albumen, ' 
iiior eorr<)d(‘ steel instnanenls. 'I'lie bactericidal action of a 
isolution of biuiodide of nu'rcury is im'reased by an admixture; 
iof alcohol in the proportion of three jiarls of solution to one ~ 
'of niethylaled spirit. Rubber, glass, or metal instruments 
should all be sterilised by boiling. . 

U’he question of vaginal douching will be most con^i..^.' 
veniently considered when dealing with the puerperium • ' 
(p.- 644), but it may be stated here that douch ing is Ui l- ' 
necessary before or diu'ing labour in a normal c^c^,hen.tho . 
va gin al oanal is healthy. When tlie membranes rupture, ' 
and again wlicu the body of the child escapes, the passages < 
are flushed from above with a large quantity of sterile fluid*., 
(the liquor amnii), wliich serve.s all the mechanical purposes 
of a douche and has none of its attendant risks. Sometimes.’: 
the amniotic sac becomes infected during labour, usually y 
after, but sometinnjjs before, rupture of the membraneii, and" 
then of course this advantage is lost, and if the condition is 
recognised doucluug should be employed. The best solution . 
, to use durim labour is Bero^e oLbydrogjai;^ . in ih6.atrengtb " 
of 5 volumes ; this is a non-toxic and liqA-irritating solution. 
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presence of a purulent or muco-puriilent Tagiiiai,! dis- 
6Ii<ui^e also indicates the necessity for careful tlouching before- 
liflabouT ; the beat antiseptics under such eireuinstances are 
.'^-lysolli n 160 or bnppdif | y ^ pf ipcrcu r y 1 in 4,00 0. 
',;’*nir"5iagnosis. — The first examinalion of a woman in 
labour should be dii'ected to the rcoognitiori of the three 
' following ijoints, which are of groat luactical importance; 
(1) the presentation and })osition ; (2) tl)e relation between 
,the size of the fmtal head arul that of Ihe pelvis ; (3) the 
presence of the fcetal heart -sounds. These malfers must be 
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settled at the beginning of labour, and accordingly 
■ jnq!tiQ](X should be made as early in labour as possible, unless 
the medical attendant has taken the pri'caution, advised on 
»p. 105, of making tlu; diagnosis of these points during the 
^latter part of pregnancy. Only by this method can causes 
of obstruction be recognised in time to avoid the serious 

- maternal and fcetal dangers to which they give rise, when 

- tlleir presence is not detected until labour is advanced. Both 
.abdominajl and vaginal examination will be required. The 

jVsigns which indicate that labour is actually in progress have 

- feipett already described (p. ,243). 

. , AMonunal Nearly all the information re-^ 
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quirecl at this stage can he obtained by examination of tbcJ 
ahdrmien ; no risk or discomfort to the patient is involved in' 
it, and it may accordingly be freely em^»1oycd. A certain 
amount of skill, which can only be attained by practice, is 
reqnircHl, and the details of palpation are much more readily 
learned diirinj^ ])rcgnancy, when the uterus is quiet, than 
during labour, wlum it is actively contracting ; the student 



Fui. 15'J.— -Alxloiniiial IVilpalion. Stop I. Viilpating iho Iloail by 
UiOjiraf pelrir fjrip. 

should tluTofore miss uo opportunity of praetising this 
method during the latter \vee,ks of ])regnqncy. 

The pa ticui should lie iq)on her back with the shoulders 
slightly raised, the knees slightly bent, and the abdomenj 
completely uncovered. The liands shmdd be w’arm,' and|> 
should bo usc*d with gentleness ; if labour is actually in. 
progress, tlie manipulations shoidd l>e suspended during the. 
pains. 'I'ho level of tlie fundu s sho\iId first bo noted ; it 
will usually bo found about a hand's bremth below tho tip 
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of the ensiform cartilage. pf f heXqgtnfl 

’ which can be recognised by palpation are the head, t he breeeli, 
the back, the aiitefioLJihoulder, and the folded Jimbs lying 
' upon tho ventral aspect. In normal labour tlio head lies in 
the lower uterine segment and the breech at the fundus, and 
this is the only arraugemont with which wc* arc hero con- 
cerned. The lower pole of tlie foetus should first bo piil])atod 
Iby id'acing the bands flat u])on the lower part of the abdomen, 
lin the position shown in Fig. 152 ; the finger-tips are then 
/ Idirected dowiiAvards and inwards ajul steady pressure is 
made so as to force them towards the pelvic bj*im, and at the 
same time approximate them to OTIO JinotllPJ'. Tills is called 
the T^\P' verU'x presentation, the 

head of tlic foetus may be gras])ed between tlie two hands 
and its disiiuctivo characters made out. 

It is not in all cases equally easy to feel t he In^id distiru tly . 
Thus in a primipara the head mjiy have descended into the 
pelvic brim, so that vtu\y little of its surface is a(‘(‘essible lo 
the touch of the finger-tips. In a multij)ara tin*, level of tho 
head early in labour is higher, and a bettor imjn'ession of its 
shape and outlines can be obtained. In all t;as(‘S it can be 
recognised that llie licad forms a mass of densely liaid con-, 
sistence, and when it lies low in the luim there is very little 
mobility. When the head lies higher it can be readily moved 
from side to side, and the details of its shape more easily ^ 

. made out. Usually the pajient experiences distinct pain on J 
pl.'Cssure.oYer the head, but not over any other part of the/ 

featus. 

When the head is fairly high its oval shape can be recog- 
nised, and also the direction in which the long diameter lies ; 
usually also the sincipital and the occipital ends of the ovoid? 

. can be discriminated. Before labour has set in the long- 
•' diameter of tlie head is not infrequently found to occupy 
r the transverse diameter of the pelvic biirn ; when labour is* 

; actually in progress it will be found usually in one of the* 
oblique diameters. The sincipital end of tlie long diameter , 
u ds broader, moie prominent and moie irregular in outline 
than the* occipital end ; but it is only in cases in which tho * 
conditions aie favourable for jialpation that these jioints can ^ 
^;;be made out. ^ be ilistingiiished from the » 

bree chf the pelVic;^ brim bj^^ the fpllow^^^^^ — It is 

l') . Y' " Y* ' / ' 
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hanlcr than the breech, P outline, and is 

separated from the ij*unk by a groov e corresponding to the 
neck ; by firmly drawing the^fingei's upw&rds from the head 
to tlio trunk the presence of this groove can usually bo 
determined. Tri a nuiltipara the head usually lies above the 
level of the plane of tlio brim at this stage of labour, and 
ther(3forc it can be more easily grasped. The head may then 
he better felt, by the pelvic grip, in whicli the ulnail 

margin of the haiid is plae(ul upon the pubes, and the thumll 
aiul fingers spread so as’ to include the head between theni| 



(Fig. 153). ft will be evident that tlio second jKdvm 
will be inori‘ useful wlien the head is high, the first pelvic . 
grip when tlic head is low. In the former ease tlie head can * 
be recfdily moved from side to side ; in Uic latter case, as it. 
lies in the })elvic brim, it is almost immovable. 

The fundus of the uUirus is next palpated wdth thq two 
liands laid fiat upon it observer revciising 

his position so as to stand facing the patient (Fig. fo4) ; the 
brceeh in this position will be felt to be laigcr, softer, and ^ 
in,QJ!.CaJj[:rcgular in outline than the headj one buttock can 
often be felt as a firm, distinctly rounded prominence. The 
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ilbiittock is, however, much smallcM* thao th(> lioad, and can 
often bo felt to rotatp beneath the fingers as the trunk of the 
loitus moves spontaneously round its vertical axis. Kmall 
\ la^andtaj^omintaices leprescnting the feet are usually to be 
^ felt in the same TOgion as that in which tlu' buttocks lie; 
there are, however, certain e.xceptious to this statement 
(p. 361). The.se small parts can he rc'adily disjilaccd In the 



Flfi. l.j'l. — Abdominal PiilpUion. Htoj) 11. tlu; lii-eccb by 

tbo /undid urij). 


observer, and can often be felt to make vigorous spontaneous 
’ movements. 

The, front and sides of the uterus ai’c ni'xt to lie jialpatcd 
(k^te ral g rip) in order to locate the back and the limbs (Ph'g. 
156). It will be remembered that the head engages in one! 
orother oblique diameter of the brim ; in the first and second; 
pOfsitions.tL Jad;go area of the back is accessible to ]>aIpation 
in. jho third and foui-th positions, however, only a small parti; 
of .the back is acce^iblc, while the limbs will be readily felt' 
(,Fig. 128). Those differences in the disposition of the foetal 
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|>art'< lead to a certain difference in the shape and outline of' 
( ho utoiiis which can be observed on inspection in a favour- 
able case. Thus in anterior positions the ^anterior abdominal , 
wall forms a boldly nuuked convexity of uniform outline, 
while in posterior jiositions it is <listinct.ly flatter, and in. thin 
siilijocts it is Iri'ogular in outline over the po.sition of the 



ri<i. ITi,;. — AlKloiiiiiuil Sipp Til. l*a]pating thr* Bac'k aii<l 

liiiiibs l>v the Intf-ral 

foldeck liuil)s. IiTOf^uhirities of outline cpiTeis])onding lo*the 
limbs can often be observed at. one or other side of the, 
uterus in an antcj’ior position. On })ali)ation the back 
forntfcS an extensive, smooth, loundod area, over which the ' 
fingers ])aRS without interru[>non. The limbs, on the other 
hand, aie felt as irregularities, or as definite knobs, which 
can be disidaeed by the fingers, and which can also often bo* 
felt to make spontaneous movement^^. In anterior positions 
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i the back appears to occupy the greater i)art of the uterus, 

. the. limbs ar^ only to be felt well to one or other siflo 
; of rho mid-line. In ])osteiior positions the back may not 
^ be definitely recognised at all, while t]ie lin^b^ fVi-’C rccognisahlti 
^|no 

The position of the tmterior shoulder should also be 
spuglit. It forms a well-marked proniinenco in the lower 
part of the lltenw a little above the head (Fig. I2(i) and 
will be found to the right of the middle line in setond and 
third positions, to the left in first and fourth positions : 
it is nearer the middle line in antc-iior than in posterior 
positiojis. 

It will now be apparent that it i.s pos.siblc io make a emn- 
plctc diagnosis of presentation and position from abdominal 
uaJpati<»u alone. Thus tlie head is in tJie i)olvde brim — vertex 
mreseniatiott ; the back is roatlily felt — interior (fir,^l or 
seanul) podkion ; iji addition, the limbs are to Ihe right of 
the middle line — firdt position ; or the back cannot be lo(‘at(‘tl, 
but the limbs are- I’eadily felt — podferior {third or fovrlh\ 
position. It must, howev'cr, be reeoHceted that the four 
‘ position.s ’ of the vertex recognised in the .British system 
of midwifery ace not the only positions in which the head may 
lie. It may take np an intermediate position between the' 
first and fourth, or between the second and third, and also,' 
- though more rarely, b<‘l ween the first and s('eond. Cases will, 
tlierefore. Occur in winch fm.- exact ‘ position ’ of the head 
caimot be defined as belonging to cither of the four i-ecogui.sed 
‘ positions.’ 

Audcultakon of the fadal heart also yields valuable infor- 
mation in diagno.sis ; not only docs it ijidicato presentation 
and position bj' the locality over which it is audibhi, but when 
heard it also proves ^at the f oetus is living, w'hile by the 
chafes wliich it undergoes during labour tii p pl y warning of 
diuin^r t o tlvp igatus may be given. 

The fcutal heart-sounds can best be Jieard by using a 
single wooden stethoscope and pressing it firmly against the 
abdominal wall over the back of the foetus (Fig. IHG). "The 
. I part of tTxe foetal back over which the heart-sounds archest 
.fheia'd.is the scapular The position occupied by this 

.area in relation to.the Other’s abdominal wall varies with 
; ’lt>o^^pi:e3(mtat\on. and. position (see Figs. 126 to 12^), and 
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tJio stethoscope must bo moved from place to place until the 
point of maximum ptl mni ty of the soundj has been located* 
Often they can bo hoard over a wide area of the abdomen, , 
and it is then important to fix tlie point at which they are" 
loudest. Jn tlie first positioji of the v'ertex Uie heart-sounds 
arc hoard host at a point about midway between the umbili- 
cjjs and the left.auteripr superior iliac .spine {Kig. 167). This 
point corrospojids almost exactly i(* the. position of the left 

scapula, i.fi.. the point on the loital body at which the licart- 




Fjg.' loJi. — Sliowiii;.; the iisnul Position of the [^nnt' uf Mitxmuiiu 
Intonsity of tlio Puutiil ireuit-soiiiuls in a Paso o£ Second Position 
, of the Vertex, 


sounds will he most clearly heard. In the second pos ition 
the point of maximum intensity is less definite. Often it is 
in the* midfile line., half-way between pubes.. and umbilicus ; 
almost as often it is somewhere about the centre, of a line 
drawn from the umbilicus to the right aut-eriqr ^upgrinr 
^spinc. In the second position the left scapula is not in con- 
5 tact with the abdominal wall, and the point upon thbback of 
I the foetus where the heart sounds are most clearly, heard is 
i variable. In the thi rd positio n they are. psually best heard 
at a. but turtlier £roia.Jilm’ middle 
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line to^yards the* flank ; occasionally, however, they will be 
[best heard in the mid-line, rather nearer the umbilicus than 
ithe pubes. When heard in tlie latter position there is pro- 
jfcably sufficient extension of the trunk to throw the chest 
'lorwards against the anterior uterine wall. ' Jn the fourth 
position it is more dillicult to And the heart -sound.s than in 



t.)7. — The I’oiiits of Maxiinuiii Iirto.nsity of tlin t'octal 
ilcart-souadd in Vertex and Itrecoh Presc^ntatioiis. 

Y -- V'itL'n pivsciiltilioii. ]1 --- brcffh prcsfiitjition. 

any other. When heard they are usually found well out- 
ward s towards the left flank. When palpation fails to settle 
the dijignosis of po.sition, it is clear that valuable aid can be 
obtained by localising the point of maximum intensity of 
the foetal heart-sounds. 

The rat e of the f oet al heart -sounds at term varies from 
12P to 140 ner minute ; sex has no detinite influence upon 
the rate, nor has i^zc, although some observers believe that 
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a largo clnlcl has usually a slower heart-beat than a small 
one. The fajtal heart-rate is slowed during the uterine 
contractions, but (]uic;kly recovers when tlfcy pass oiF. Pro- 
gressive slowing of the rate during prolonged labour indicates 
that tlio foetus is sujEEering from the effects of pressure, and 
forms an indication for rapid termination of labour. UjCwJjie 
rapidity is also an unfavourable aign. K t.l\ej^^ Vclow 



ll.iS. — Mo.tliod of Tiiukiuj;' a Vu^instl Examii\jitioiv Lnbour. 

TIu* Labia are hobl apart by Two Fii»Kt*rs of tho Ijoft Hand while 
thr hif^ht Iialox i.s passcil into tho Vaji^ina. 


100 or rises above 100, danger to tho child is certain. It is 
accorduigly of importance to count as well as to locate the 
f octal lieart-wsounds. 

Vaginal Eoramination . — -This method must be tunployed 
as little as possible during labour, owing to the attendant 
risks of infection. Nearly all tl )0 information required can 
be obtained, as wo have seen, by abdominal oxamin.ation 
alone, and in normal laboury *iginal e^yiminatiQU for diagnps^^^ 
is often unnecessary. It may, however* be required to 
E.M. *' 21 
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to A»:atchJ;h^^ 

tM cervix- 

In making a« vaginal examination of a parturient or 
lying-in woman, the medical attendant should first disinfect 
his own hands and then the vulva of the patient, if no nurse 
is present to do this. The hands are then again immersed in 
the antiseptic soluiion, and, while the fingers of the left hand 
separate the labia, the index finger of the right hand is care- 
fully j>assed into the vagina, avoiding all contact with the 
vulval hair, the patient’s elolhing, or bed-clothes (Fig. 16.8). 
In making the examination the hands should be used dripping 



Fio. 169.— -Tho Lfft Liicrsii Positiou. Patient prepared for 
Yagiual Exuminatiuo. 


wet with the antiseptic solution ; no unguent -is necessary, 
for the wet fingers will not cause the patient the least dis- 
comfort, and it is wclf know'ii that the so-called antiseptic 
unguents possess no bactericidal properties, and may even bo 
a source of danger, for in some of them bacteria in a living 
state may exist for a long time. When it. is necessary toi 
repeat tho examihation the hands must again be disinfected, i 
and the vulva swabbed with the antiseptic solution. 

For a vaginal examination during labour the British 
practicq^is to place the patient unon her left side^ and in this 
position women are usually delivered (Fig. Ii9). Modifica- 
tions of this posture ar^ required under special circumstances 
wluch will be afterwards indicated. In making the , first 
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vaginal examination certain definire objects must be kept in- 
view, and systematically dealt with one after the other ; 
unless this is done no information of value*raay be obtained, 
or the student may find it necessary to repeat the exainina* 
tion in order to-dotenninc something he has forgotten, and. 
this needlessly increases the risks. TJie points should be 
observed in the or<lcr stated; (1) the level at vrhich the 
head lies in the pelvis ; (2) the size of the dilating cervix 
and the condition (jf its walls ; (3) the presemee or absence 
of a bag of waters ; (4) the position of the posteriot' 

fontaiielle. 

The level at whicdi the head lies during the first .stage pf 
labour is different in a priinigravida and a multigravida. . 
In the former, if the conditions are normal, the head..i3,Jaw 
cnoiigii t o be rtvidily felt by the finger in the v'agina without 
making upward pressure to reaeh it. This signifies tfiat the 
head is ‘ (>ngag(‘d ’ in tJie brim, i.e., tin* greatest circuinfer- 
onee of tJio hca<l <*orres()onds witli the brim, while the vort&st 
is in advatice and therefore lies lower. If in a primi* 
gravida the liead cannot be thus readily felt, suspicion is^ 
at. once aroused ( hat. some cause of ol^lrmtiqu is present. 
The ‘ migageil ’ lujad has little mobility, but can he pushed 
upwards to a sliglit extent during the intervals between the 
pains.' 

In a imiltipar.s the head usually lies above the bnni> 
and not ‘ engaged,’ until the'eud^of the first stage. It can 
then bo felt only by making ujiward pressure with tbc 
finger, and it will bo found to be freely movable during the 
intervals of the pains. 

The walls of the cervix, and the margins of tlie external 
os should feel ^I’t aud ;\uo1jding to the toucli ; during a pain 
the margins of the os may become stretched tightly over the 
head, but in tlie intervals they arc quite soft. In a primipara 
the c< rvix may become completely ‘taken up’ bef ore. the, 
o sT^ np: third. ox..aae:h»lf~4Uja‘ted ; the os then appears to 
Ijhe examining finger as a circular aperture in the tightly 
stretclied cervical wall. Iji^. Jliultipasa . .cer^^ 
more uniformly. ’ , 

'T hc"6aflf ^ wat ers may escape notice altogether unless 
the examination is continued during a pain ; in the interval it 
does not bulge, the membtanea lying in leolntact with the 
, 21-— 2 
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head. If the hairy «ealp can be reeotirtiised by tlio linger 
it is obvious tliat then', is no bag of waters. 

The lioslerior ^fonlnnelle will be detected if the head is 
well flexed, as explained below. 

While the cervix is undilatcd and the nicnibranes are 
unniptured, the sutures and fontanelles eaiinol lie distinctly 
felt, and gnvit care must be exorcised in avoiding aceldental 
ruptui’e of the bag of waters. Diagnosis of jiosition by 
y vaginal exaininathvn must usually 'bo postponed until the 




Fjg. 160 . — rt. First Vc?rtex Position, sliowin;; Relations fif Posterior 
Fontaiicllo and Sagittal Siitiiro. f>. Si*cnml V'ertox Position. 
(Modified from Ribeinont-lK'ssaignes and Lojuago.) 

in \iMial oWstrlrii* 


second st^e, wdieii the necessary jiarticulars can bo made out 
vdthdut difficulty. In ihojical position tlu^ jiosterior fonta- 
nelle will be felt in the loft anterior ({uadrant of the })clvis ; 
the sagittal suture runs backwards and to the right in the 
line of the right obliipie diameter, and the anterior fontarudlo 
is out of reach (Fig. iCO a). When intoinal rotation has 
occurred, liio posterior fontanellc will lie found in the 
middle •line anteriorly. The disposition of the sutures and 
fontanelles in the second position is shown in ^ig. 160 In 
the case of the posterior positions, the degree of flexion 
present influence's the disposition of the sutures and fonta- 
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nellcs to ii ooiisidorablo extent ; when the head is flexed, 
the posterior fontanelle c;an be felt in oneior other posterior 
cluadrant of tlio pelvis, the anterior fontanelle being out of 
reach (Fig. 161 If, however, flexion is deficient, the 
anterior fontanflk^ comes within reach and can be felt in 
the 'anterior quadrant of the pelvis, while the posterior 
fontaiuJlc can barely 1)0 j-('acl)od at all (Fig. 161 i). Some- 
times difficulty aristas in the second stage owing to the 
formal ion of a. large ca])ut suci edanciim whicli obsemres the 



t'lti. 151. a. Third l’o^^itioll. 

partly nxioiuh'd, 
Koiit.nifllfs aial Sagittal Siili 
J )OJisaijj;Tioj^ and .I>pa^(».] 

I’.il init III \l’^M.ll (it>< 



Hoad floxoil, />. t'lKirth Vertex 
sh(»witiL 2 ^ Aiitori'ir aud Posterior 
ro. (Modified from Ril»oiuoiit- 

NMru- 1)0*41(1011. 


sutures and f{)Tit,aiirlk*s. 'I'hc best guide to position then 
la-tii c. o»r . which can easily he reached when the head is low ; 
the curve of I he >1 ^1 iy is towards the oociput. 

111. Management of the First Stage. — There is little for 
the medical attendant to do duriiig this stage after the diag- 
nosis has been satisfa(‘tori1y made ; a skilled nurse is c^uite as 
well »jiblo to Intend to the patient’s wants and watch the 
course of labour as a qualified medical practitioner. A single 
vaginal examination for diagnostic purpostis at this period 
should be enough ; if repeated, it should be with the definite 
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‘object of observing the progress of dilatation and the 
'advance of tlie httad. Any succeeding examination should 
'be conducted with strict and conscientious antiseptic 
' precautions. 

During tliis stage the patieW- may be allpw('d to 
alimit or p t. or assume any position in whicli she is for the 
time easy. An should be given as soon as labour has 

definitely begun, to ensure the i-eotum being empty at the 
time of delivery ; and evacuation, of 1 he bladder from time 
to time shouhl be secured, either s]'oiltaneou.sly or by the 
use of the catheter if ncces.sary. Noug^ment can be given 
freely if the patit'nt is not sick ; v<jmiting at this stage is 
neither unusual nor of serious imj)ort. Wliilc regidarly 
ffecurring pains are pre.sent it may be assumed that labour 
jis progressing norrhaliy. Jf the pain.s are iii’<‘giilaj‘, or only 
imperfectly intermittent, progress is usually sJow, and it 
may. then be necessary tp observe the conflition of the cervix. 
The first change is that it becomes ‘ taken np,‘ i.e. tlie 
projection of the vaginal portion into the vaginal canal 
disappears. In a primigravida the dilating cervix now 
becomes tightly stretched by the advancing verti'x. and when 
examining dxiring a eoiitraotion tlie ring focmed by tlu' os 
externum will be felt to be firm and well defined, the bag 
of waters bulging through it ; in the intervals it becomes 
soft and relaxed, while the bead recedes and the bag of 
waters becomes collapsed ai'd may be flilYicult to j-ecognisc. 
The progress of dilatation is usually recorded by noting the 
size of the os externum, a.s- -a^jjaaitting ono - finger, swe 
half- crown, size of a fiCQwn piece, half dilated, three fourths 
, dilated. When fully dilated the. anterior lij) of Die os is still 
palpable between the head and the pnbes, but the ppst-orior 
lip will have disappeared, as it has been drawn up above the 
advancing head. 

~ A s , ijop n as tbie njembranes ruptm-e, whether at the end 
qf Jthis stagp pr prematurely, a second vaginal examination 
ttbjQhld.ba made. The hairy scalp can now be distinguished 
by the finger and the disposition of the sutures and fontanelles 
made out with comparative ease and the diagnosis of 
position thus confl™e<l. Tlie transition from the firet to 
the second stage is m4thed by a change in the. con.ditipn of 
y the patient apd in the character of the pains, which has been 
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already described. Tn ano^al labour proceeding without 

E ndue delay, two vaginal examinations, one at the start 
nd one after rupture of the"' membranes, arc all that ia 
cquired. 

Apart froni the slightly blood-stained ‘ show ’ at the 
comtrienccmenf of labour, there is no haemorrhage djuring 
the first stage in a normal case. 

should be given wlicn this stage is running a normal course. 

Management of the Second Stage. — During this stage 
th(^ patient must Ije d own ; the medical attendant cannot! 
leave her except foj* a very shoi-t time, and he should even then! 
remain within easy call. The pains of this stage are severe, 
and the voluntary efforts of the accessory muscles exhaust- 
ing. Th(*. paticnl should, however, be encouraged to con- 
tinue as Jong as ])ossible without aruesthesia, as voluntary 
bearing-down efforts greatly assist the descent of the head. 
TowardvS Ihe end of this stage chloroform may be given. 
Kurghicil arucslhesia is not r<Mpiireii except at the time of 
iactual delivoiy. wlum the head is eniorgijig from the vulva ; 
tlu' ])a.iiis then become very severe, and are accompanied by 
violent straining which may do harm. Partial anaesthesia 
may, however, be maintained during the latter part of this 
stage willuuit injury to the patient or the feetus ; it is best 
carried out by the administration of .chloroloJTO by the open 
method upon' a luTndJkcrchiof or a flannel mask. If an in- 
haler is i)referred, that of *1 linker is the safest and most 
convmiient. Chloroform *should be given only during the 
p aiiis ; ill this way sulfii'ient will be taken to relieve the 
patient’s sviffcring and cause her to sleep during the intervals. 
While no • liarra ever .comes from giving chloroform to a 
healthy woman for a considerable time in this manner, it 
should bo remembered that complete anaesthesia, when 
prolonged, may lead to uterine inertia and troublesome post- 
parttffli htemorrhage. The foetal heart sliould be auscultoted 
,t;fme when .s?V9nd sUgo. 

loQ^. 

Even in cases whore a complete diagnosis has been made 
in the first stage by external examination, a_ yajgma|,^xai:p^^ 
tipn should be made early in the second stege to.oon&m the 
prpyipus diagnosis, and-to note.any c.liauges whioh may have 
ocp,w.ed.. The head has usually descended sufficiently to 
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allow the whole area of the presenting piul to he rt'aclied by 
the finger. First t ^ie U p of the o s extcrniitn should be sought; 
the anterior portion alone will bo felt, and its condition 
slioidd be noted ; not infrequently it becomes swolltui front 
oedema induced by compression between the head and the 
pubes ; normally it is felt' as a soft, t hick ff>lfl of tissue. By 
sweeping the tingcr-tip round the presenting part the os will 
also be felt at the sides and behind, if it is incompletely 
dilated. Next the c^ondif ion of the scalp sliould be ttoled ; 
a small caput may bo detectetl, the pitting of the tissues on 
pressur<‘ being n'cognisable by touch. A largi* eapiif. at tJiis 
period of the second stage* is abnormal and indicates some 
degree of obstruction. Next the sqt ures should be* senigld 
for and special attention paiel tf) the ])oinls \vlu*re sulunrs 
can be felt to meet ; tlic.se positions corrcsjiond to the fonla- 
nellcs, and usually only one is w'ithin reach. The distinction 
bid ween the anterior and posterior fon t anelles is by no means 
so easily made during labour as upon the fu'.tal skull. The 
bones arc compressed, and the size of the fojitanelle's lam- 
siderably reduced. Further, if the fontaiiolle is JlOt roildily 
accc.ssible an errotieous impri'ssion may he produced by 
feeling only a portion of it ; thus if the anterior fontanelle 
is difficult to reach so that only one corner of it is felt, thrci* 
sutures only may be discovered, and in consequence, it 
may be mistaken tor the posterior. During laliour the- 
depression of the occipital' bone beneath the jiarietals is; 
exaggerated by compression so as to tieepe-n tin* floor of the , 
postiirior fontanelle and throw' u]) the edges of the parietal! 
bones to an unmistakable degree. In the ease of the anterior ' 
fontanelle the bones are on a more uniform level, and tliis j 
point is therefore one of great diagnostic importance. After 
satisfactorily recognising the fontanelle. an attempt should he 
made to define its position in the pelvis, and for this some 
experience is required. When the poste.rior fontanelle is felt 
it usually lies in the anterior half of the pelvis at this stage 
of labour, and inclined slightly to one or other side. Later 
on in labour, after intenial rotation has occurred, it will be 
found in Ihc middle line, behind or beneath the symphysis. 
The anterior fontanelle is seldom felt except in occipito- 
lAoatmor -positions, r 

It is unnecessary to make vaginal examinations to watch 
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tJjo clcs(;(nit of tlu> l)(‘a(l, for the appeiiranocs deiscribed on 
p. 252 will indic.atc* when the head has^reached the vulva, 
'riio work of the inedieal attendaj)t may llien be said to 
begin, his duly being to control the passage of the head 
and body of tlu* fadus through tlie vulva, and as far as 
possible to avoid in jiny to th(^ pelvic iloor. In this country 
AvonuMi are usually (U^livered lying upon the left side, with 
tlu' thighs partly Hexed and the knees held apart by an 
assistant . 

Time. sJiould be allov^ed for the actual expulsion of the 
liead, especially in the eas(^ oi a primij)ara. or whenever the 
perineal body appears to be unusually resistant. If delivery 
is takijig j)laee under aniestbesia it will usually be observed 
that as tho (I(‘gree of amestbesia deej)ens the pains become 
wenkeiu'd and (l(dayed. Soim^l inies tJiis (dTecl is so-marked 
witli only sligld d('gre<'s of aruestlu'sia that labour practically 
conies lo a slaiidslill and the administration of chloroform 
lias to b(' stopjied. During llie delivery of the head rapid 
progrt'ss is, liowever, undesirable, and tlu‘ administration of 
olilorufuijn sliouKl bt' puslunl so as to produce surgical 
auiesth(‘sia. It is usual to speak of tlie process of assisting 
tlu; d(?livery of the liead as ‘ supporting tlio perineum.’ 
This expn\ssion is unfortunate^, for attention should beji 
mainly direeled not to Ihc' periiieuni. but to the head ; no^ 
amount of supjiort a])plied to the periiumm will prevent a| 
threatening hu eratiou unh'ss the^niovmnents of the head can*; 
be propcu’ly rlireeted. The olijoet in view is to dejiyoj^the 
occiput lirst, and to prevent extension of tlie head from 
taking place until the bi-parietal diameter is free from the 
vulva. This implies that the natural tendency to extension 
of t he liead at t his st age must be resisttnl up to a certain pointl 
By making pressure upon tlu* stndelied perineum with thej 
palm of tluj liand, and at the same tinu* allowing the occiputl 
to prdtnide beneath tlic syin})hysis, the head will be kept! 
from extending until the wide posterior part (bi-parietal )l 
diameter) has escaped. The head may then bo allo-w'edj 
gejitly to extend at the end of a pain, the face and chin boingi 
slowly levered over the perineum during an interval. Thisj 
medhod has a definite nu'chauical advantagi'. If the head^l 
does not extend until t.lu' parietal eminences are free, ex-j 
tension brings successively the sub-oecipito-brogmatic, sub-? 
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■joccipito-frontal, and sub-oocipito-racntal diameters (each 
-measurmg about 3^ inciies) through the antcro-rposterior 
^diameter of tlie outlet (Fig. 102). If, however, the head 
{should extend before this, the oceipito-frontal (4^ inches) or 
I the occipito-mental (5 inches) <liameters must pass through 
the outlet, or, if not these, then certain intermediate 
t diameters necessarily longer than the sub-occipito-brcgmatic 
^ and sub-occipito-f rental, it will thus be seen that the 
iffllKMttJiJit point is not the supjiQTl given to the perineum, 



Fig. 162. — ^P'xtonBion of tlio tloml (Third .Movomont) in piissiiif; tho 
Pelvic Outlet ; Sub-Ofcipito-Prontal Dianiotor engiiged ; the lii- 
pariotal Diamotor is free. (Buiniii.') 


but the ^titude of the, head when c>scaping from the vulva. 
I n sp ite of all procations a certain anniunt of laceration 
almost always occurs in a primijiara, and oven when the 
perineal body 8cera.s intact externally there may be coiisidcr- 
] able laceration of the lower part of the posterior vaginal 
wall. 

Sonietimes the expulsion of tho head is rapidly effected 
by a succession of violent pains, so that no opportunity 
o^cn|« .for controlling ; the mechanism. More often, and 
espwiaUy in the c^ise of ^ jn-inup^a, a grji^dpal advance with 
pccuTS, the head retreating completely in the ^ 



MANAGEMENT 


.331 

intervals. Thus the vulva and perineal body are gradually 
stretched. Finally the head reaches ajpoaition in the out- ‘ 
let from which it shows little or no tendency to retreat 
during the interval, and iJb.Jcn.ay then be maintained. ill iihat 
position by making pressure over . the stretched peuneal 
body, while with the other hand the stretched vulval ivag ‘ 
is .slipped back over the parietal eminences. - The^headf 
Av’ill then be easily freed by pushing forward the anterior \ 
pai't w'hic'.h is still within the maternal canal. 

After the expulsion of the head has taken place, a pause 
in the uterine oontractioji.s occurs. The child's ey^ should 
n<iw be wiped with pledgets of cotton-wool soak.ed in boric*/ 
lotion, and if thejyyj^ encircles the neck it shoiild be pulled 
over the oeeijuit and freed. Jf the pause i.s a long one, the 
face will become cyano.sod from the pressum exertedupon the 
undelivered trunk. As so«)n as the iilerus contracts again, 
the tnovoment of extc-rnal roiatiou will he observed, and 
when the bis acromial diameter has entered the antero- 
postei’ior of the outlet, delivery of tlie body may be assisted 
i)y drawing the head genfh/ forwards round the symphysis 
and making ])rcssuro with the other liand upon the uterine 
fundu.s (h’ig. 1C3). In ca.se of diliiculty the index finger mayt 
be booked into the axilla of the posterior and trac-h 

tion thus made upon the trunk, in the. axis of the, pelvic- 
Ollllcl. In order to secure proper retract.ion of the uterus, 
the hanfl mu.st not leave the 'fundus during the delivery 
of the body of the child, if the body is delivered by 
traction. 

Management of the Third Stage. — The labour has now- 
entered upon the third .stage ; the attention of the medical 
attendant wdll be given first to the cond ition of the uterus , 
and then to the diylsion of the coixi. This apparently tiiyml 
procedure should he carried out with due antiseptic .pre- 
caufious, the bgatiires and’ scissors being boiled before use, 
and the hands properly disinfected ; it is of great ipiportance 
in the prevention of umbilical sepsis in the new-bom ohUd. 
The aord shpuId,n pAbo_djvidecLuiM 
lo^^ r?5p.ir^.ti9n is^prpptTly 

ha^nearly ceased ,. The .childjs.thew .usapped, upip.Ji>jtan]^te 
^.JS.nipiidr’ The to 

note the degree of laceration, if any, which has occurred, and 



332 


NORMAL I.AROUR 


in 80 doing the vulva shoulrl bo opened iip with clean fingers, 
so as to bring the ^josterior Viiginal wall into view. Tlic 



ivemeut of Trunk Rotation iius occurred, tlie 
►-posterior of the Outlet. 
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tliati in lh(^ side position. Nothing should be done except 
gently to massage tiie uterus until it iHjrceived that the 
pJacenta has been exp(3llcd from it. 

At the beginning of this stage the medical attendant 
■should on abdominal examination carefully note the height 
of tlie fundus* the size, mobility, and outline of the uterus^ 
tuul (ho presence of the usual sliglit supra-pubic hollow. 
All these poitils (^an be oljsorvod much more easily in the 
dorsal than in the .side position. By the changes which 
occur subsequently he will ho able to recognise the detach- 
ment of tlie placenta. When separated from the uterine 
wall the placenta falls into the cervix or the vagina. In- 
eojisequene.e the body of the uterus becomes smaller, harder, 
more globular and mure movable. Tlie level of the fundus 
also rises sliglitiy, as the |)resemje of the placenta below; 
[)revents the uterus from sinking into the ()t‘lvic cavity. For' 
(h(‘. .same reason the supra-pubic hollow becomes replaced ' 
by a slight l)ulging, ijidioal ing tlie [losilion of the placental 
in tlie cervix. Furl her evidence of sc'paration may be foundj 
in lengthening of the umbilical cord outside Jthe yulva.i '' 
When in doubt as to the position of the placenta, the uterus ^ 
may b<' grasp(‘d and [)ushed gently downwards and back- 
wards into the pelvis ; if the j)lacenta is still attached to 
the utiuiis tlie cord will visibly descend with it and retreat ^ 
when the pressure is Avitlidrawn. If separated, little or no 
elfeet will be observed.^ • 

When se])aiatcd the placenta can usually be delivered byj 
a voluntary bearing-down effort on the part of the patieiitj 
aided by the inedical attendant gi’asjjing the uterus andj 
pushing it diiwuwunis and backwards in the axis of the 
pelvic brim. Wheti it is certain that the placenta has left 
the uterus, inossiire ujion the fundus may be aided by gentle 
■.traction upon the unilnlical cord ; 4liis must never be don(^ 
Ihowcver, while the placenta remauis attached to the utcru^f 
When tlie placenta appears at the vulva, it should be received 
in the hands and rotat('d so as to twist. the xuembranjes which 
follow it into a spiral or rope, which gradually comes to an 
end and slips out without any traction having been made 
(Fig. 104). In this way tearing of the membranes, leadingl 
to retention of a portion In the utoru.s, avoided. 

iL!ii'ftQr >v:aitijig^for at least is found that 
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the placenta still remains in the uterus., an attempt may then 
be m^e to effect its expulsion by the manipulation of 
Gr4de, often called ‘ expression of tJie placenta.’ This 
teonsists in gently rubbing the uterus so as to bring about 
|» firm contraction, and then compressing it strongly in the, 
jlgrasp of one or both hands, at the same time pre,ssing the 
jlwhole organ downwards and backwards into the pelvic 
jjCavity (Fig. 165), The partially detached placenta can in 
’i|thi8 way often be squeezed out of the utoms, but certain 
(disadvantages always attend this manoeuvre - -viz., (1) por- 
tions of the placenta and of the chorionic; memlnunt' 
may bp left attached to the uterine >va]I, being torn 
away from the bulk of the after-birth ; (2) if the uterus is 



Pio. 164. — Delivery oirthc Monibranc:-. (Humni.) 


thus compressed durmg rdaxatiott, the process of i ny ejr^lflu 
may be started (see p. 480). It jnust therefore bo clearly 
understood that the Cr6de method is not to be employed 
merely to save time, but cjnly^in, cases where the spontaneous 
separation of , the. placenta, is. unduly delayed, c With the aid 
of anaesthesia, the placenta can always be delivered by this 
method, unless morbidly adherent, but the risk of retention' 
' of a portion of the after-birth is naturally greater than wjjen 
anaesthesia is not used. 

Prolongation of the third stage, if not accompanied by 
, considerable haemorrhage, is not of itself disadvantageous to 
the patient. There, it*, therefore 
. must, be home in mind natural separation of the 
. ' placenta ]s. much to be preferred to its artifimal removal, and 
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jis worth waiting for. If the placenta* has not- been fuUjr 
/Separated in half an hour from the birth of the child, 
attempt may bo mmle to deliver it by ^pression. Unlesg 
;aiL.uiidua. amount, of blccduig occurs,, manual removal oltho 
[ pi acejita by, passing the hand into th.e...utfims (see p. 616),: 
' simuld not bemudortaken untU at least an hour has. .elapsed: 
Afi.or a normal labour vaginal douching is unnecessary, 



Fig. 165. — Exprussioii of tho PluGoiita. (After 


but the nurse sliould thoroughly swab the vulva with an 
antiseptic solution (e.g., 1-2,000 biniodide of mercury), and 
^Ipeiineal tears, of. inch or . more .must, be imm^atfily 
repaired. l\e uterus sliould be continuously massasgiacLior 
fifteen ..niitiutcs ..after. the dcliyeiy of th®.?|^r:hi!ihj, 
and gently bat firmly squeezed to e xpel any blocN^-oipfj^at 
may have remained within it (Fig. 166), Persistence of 
hiomorrhago at* this time is freiqucntly due to the presence 


336 


NORMAli LABOL711 


of a clot in the uterus, and when this lins been squeezed out 
»the bleeding immediately ceases. 'I’lie presence of a clot in 
4ho. uterus docs n.ot..alway!:! cause bleotliug, but it invariably 
‘interferes with the proper retraction of tJie uleruH. The 
empty, fully retracted and conlractc^d uterus feels densely 
hard in coiisistenee, and irregular in oiitliru^ ; when the 
uterus remains globular and bulky during a emit raet ion, and 
i^ftish ill consistence, a clot is probably jiroseiit. If a clot 



Fig. 160. ---Compression of the l^mulus in onit.r to Ihe 1‘^torns 

after Delivery of the J^lanujitii. (Kilj^ar.) 

is allowed to remain in the uterus, allJiougii hammn'liage 
may cease, the patient is liable to (1) .after-pains ; 

(21 . dela yed involution ; (3) saproemia. Siioidd the qterus 
still lend to become flabby, a dose of ergot may bo given, 
either by the mouth in the form of J^tjuid extniet of ergot 5j,i 
or preferably by deep iutra-muscular injection into the 
buttocksjn the form of injcctio ergotinae hypodexnuca (B.P.) 
or ‘ aseptic ergot.’ A useful alternative to ergot is pi tujit ary 
gland which may be,^ given intra-muscularJy in dose of 
j 1 co.,,of a 20 per‘cent. solution. These drug.s are seldom 




required by a lirimipara, but there is no objection, to their 
routine use in niultiparje. Finally an ^ abdo uunal ..bjudor 
slioiild be fii'mly applied, and a,pi.td of sterilised absorbent 
col ion or gamgee tissue, or of corrosive-subliruate wool, 
placed over the vulva. 


Occipito-posterior Positions of the Vertex 

Tlu^ two j)osteri()r po-;i lions third iind fourth taken 
together arc much h^ss frequent tJuiii the two anterior 
posilioii.-, tirsL and s('c<)jul. the relativi^ pro])ortioUiS beuig 
about I fxjsterior lo anterior (see p. 2S8). 

Mechanism,- Tl) - iu(‘chanisni rliftVis ti'oiu that of tlie 
imtcrior in two partimiliirs (1) 

111 a eonsuleiable pi'oport ion fif oas(‘s ; this is (Im^, to a 
lcij^(J(Miev in posterior pt)silions towards extension of tJie 
s|Mn(‘ and tlieierort^ of the iuaul : (6) to tlie otfered 

by llie p(')\ ie wmIIs to tin* deMamt (>f tlie oe<‘ipilal i*ud of the 
Jtead. wliile llie siiu'ipital (aid is free ; (2) t Ji<^ rno veinen t of 
nitenial rolatioii is unfavourably inljiumeecl. *sincc either^ 
(a) a long muveiuenl i)f forward rotation, or {h) non-rotation, 
or (r) backward l•otatioJl must o(H*air. If tlie uterus acts, 
jiowanfull V , llexitm is good, and lire lu^ad and pelvis are of, 
normal siz(\ ihe oeeiput will rotide forwards ; if, howov’cr, 
flexion is (h'ficienl. or the pains are f(‘ebU\ or if the head is 
unusually laig<\ or the p('lvis abifOriually small, the head will, 
remain immlatcMl (l’"ig. lOJ). or tlu' oechput will rotate 
wards into Ihe sacral hollow . When forw-ard rotation occurs 
the Vase tenniiiates in the same way as an anterior position ; 
but wJuMi non-rot at ion. or backw ard rotation occurs serious 
dillicadly is m d. wilJi in tlie expulsion of the head. Fig. Ib7 
sliOAvs tfiat in the latter position the shoulders enter, the 
pelvic cavity along with the head ; the vagina is consequently 
over-(Hst(aided and tlu'. descent of the presejiting part is 
made more difficult. 'J'iic part of lire lieact which in this 
lease first ])resents at the vulva is the region of the anterior 
Moutaiiello ; tlu^ (jo^jipito-frontal diameter (4.J inches) is 
therefore engaged in the aiitero-posterior diamete*r of the 
outlet. The vertex first passes out beneath the symphysis 
pubis ; then tlie perineum stretches auci the occiput slips, 
over it ; tiually the face passes under the symphysis, andi 
£.M. 22 
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tliiis tiie .delivery of the head is completed by a nioveiyxeut of 
will bo seen that much longer diameters of 
'tbb festal head are engaged than when the occiput is anterior. 
Further, the wide posterior part distends the perineum 
^stead of emerging betwetn the labia, and th(> risk of severe 
laceration is thus much increa.sed. 

Diagnosis and General Course of Labour. — ^The 



l''ia.^l07.--lUiistra.tit)g the Difficulty in ‘Delivery of the llond in 
persistent Occipito-Postcrior Fnsitiuns. 


diagppsif of occipito-posterior po.sitions has been already in . 
part considered (p. 3J2), but the signs found on £;s;ternal 
Aay be briefly recapitulated. First, in thin 
subjects the -abdomen may be observed to bo flattened and 
slightly irrepila r', instead of convex and uniform as in 
anterior' positions. Secondly, on palpation .the lii;nbfl ure 

up on h ot JL,sid c» , « L t bn..gu dd l e 

line. Thi^v. th 9 )>fto^ diffieplt to locate. Fgnrthly, 

wide, irreg ular ^rpptea end qf the hea d may be |elt to d>e 
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(lii^todj^r^rds. Piltbly, the position in which the |^eart- 
ftoiiiifla are heard may alao bo of diagnosj^lc inlportance. 

Generally speaking labour is prolonged and often 
attended witli pains of unusual sev:erity. Bp^l^ the ficat^d 
second stages aie prolonged . and it is probable that the 
uterus acts irt a disadvantage wheji the foetal spine is 
posterior and there is a consequent tendency to extension. 
The dcH(ient of the head is unusually difficult for tlie reasons 
just stated, and in the secoiul stage the pains often become 
very severe and almost continuous, although the labour 
makes but very slow progress. 

On internal examination during the second stage, the 
finger may (l(?tcct the anterior fontanelle lying. within, .easy 
tcacll. and iuidiWiil. lcii>ne or other side of tlio pelvis. Further, 
a careful observer may notice that the owiliiur 
tug part is abnormal, as will be understood by referring to 
Figs. 1.31 anil 133. In anterior positions the presenting 
part is uniformly couvc'x ajid nearly circular in outline ; in 
post(!rior piisil ions it is HaiJcr and irregularly qua^tUateral 
in outline. This results not from the |)osterior position, 
but from the. accompanying deficiency of flexion. When 
spontanc'ous forwanl rotation occurs, the anterior fontanelle 
recodes out of reach and an alteration in shape of the present- 
ing part may become quite evident, as the hesid has also 
hecome better lle.xed. * 

3'he course of the second stage must be carefully watched, 
and special attention paid to tlie descent of apd; to 

signs of rotation in one or other direction. More frequentj *-■ 
examinations are necessary than in a normal labour, and thej 
greatest care in obscwviug the antisept io j-ouline is called for. 
Non-rotation is nsually acconipanied by non-desceut ; when 
tiuTTieaiS begins to juakc j)rogrcss it usually also rotates, and 
in the great majority of instances the rotation is forwards, 
not backw'ards. Tiiiie is always required for rotation, and 
coiwequently a prolonged second stage is to' be anticipated, ‘ 
and any. attempt to unduly hurry the conclusion ,of,.|hi8 
stage is to be deprecated. Interference should be delayed 
until it becomes clear that spontaneous rotation’ will not 
occur, and the ustial linili s of this stage have been exceeded^ 
Management. a,. - posterior. .. position . lifts „beeu 
dstftoted. .during ..tlie., last ,sveeks. .pf ,x*pegnaucy, . py ,.ftL .the 

22—2 
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cpnimenceinent of labour, an attem])t may bi? made to 
correct it by exteij^ial abdominal manipulations. This is 
done by locating the anterior shoulder below and llic breech 
Akovo, and endeavouring to rotate the body of the foetus 

towards. ih& opposite side. If t\\t anlcrior shy wider can be 

pushed across the middle line the position has liben converted 
into an anterior. In a primipara this iiiaiKiMivre is very 
difficult owing to the low level of the head ; in a inulti]>a.ra 
it is easier, for tlie head lies higher. If corrected before 
labour the posterior position may recur. 

The chief object of the luanagemoiit of laboin* in ()cci])ito- 
})osterior [losilioiis is to convert the cavse into aii occipito- 
aiilu'dor, Since nine out of every ten cases (Mid naturally 
in forward rotation, Utile need Ixj doru^ until it Ix^comes 
evident. aluriiig tli(' ?C(‘ond stage, tliat th(‘ occiput will not 
come hnward. The main cause of non-rotati(ju h^rward is 
deficient (lexion, and it is o)»vious that il.tim head could hc'. 
fU ,U y flexed, forward rotation might occur sj)ontaiieously. 
The advice often given to promote flexion I'-ither by pusliing 
up the sinciput with the lingers, or l\v pulling down the 
pcciput with an iiislrument siuh as a V(?ctis during the 
j)ains, although theoretically sound, is dillic iili to carry out 
effectually. Further it is almost always found that cxleii- 
^sion lecurs, the reason being that it is associali^d with, and 
largely depends upon, extension of tlie spine ; and 1 he former 
probably cannot be ccnrecttMl, cxcejfl momcntai ily, apart 
from llu! latter. Jt is, however, useful to arrange that tJic 
patjent gkouhl lm the side which will so allect uterine 

oblitLpUy as to promote^ flexion — the left sidti in the tliird 
position, the right side in the fourth position (seep. 204). 
To jmsh the uterus across the middle lino a thickly-folded 
towel may be placed at the side of the uterus and kept in 
position by a binder, VVlicn the second stage has last(?d for 
two or three hours and there is no sign of forward rotation 
occurring, it is better' to terminate the ease witJi fi ^ycep s. 
first rotating both the head and trunk of the cliild so as to 
bring the occiput and the back to the front. 

ManuSj,! is not always easy to carry out, and an 

anesthetic is required in all cases, as the wliole hand must be 
introduced into the* vagin^. Sterilised rubber gloves should 
bb worn by the operator. Rotation can be performed more 
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easily with tlio patient lying on her back than in the side! 
l)osilion ; the buttfx^ks sJjould be dra-wnfover the edge of the 
b(Hl and the legs snj)j)orled by an assistant or held in a 
(Hover’s crutch. In the tJiirdjpPtSitipn the opeTator‘s ipJtUiaJad 
>YiU be moat convenient for internal UFiCj in the 
])C)sition the right ; this will allow of the rotation being done 
by a movement of ])i*()nation, the fingers being jjassed up 
behind the oe(‘iput, the thumb lying in front of it. 

.Before attempting rotation tlie c*xact position of the head 
and the degree of extension should be determined ; if 
flexion is very delieieiit, an attempt should be made to j>rmg 
down th(5 oceijait, either with a bladt) of the forceps or by 
passing the lingers above it up to tiu; neck and then pulling 
the occiput downwards. The more the liead is flexed the 
eusiei' will it be to rotate' it. I'hen tlio head is firmly grasj)ed 
in the maniH i* just described, aud the oe( i|)ut tin ned forwards 
tQwards the sympliysis. It is desiralde to rotate the trunk 
as w(dl as the head, ollu'rwise tlie^ nock will be twisted and 
the- occiput will tcaul to return to its faulty po.sition as soon 
as it is relisised from tlu^ lingers, /rrunk rotation may b 
assisted by tin* opiualor fifiding thi‘ anterior shoulder withl 
his disengaged iuind and endeavouring to push it over 
towards the middh^ line, while the inleriial luiml is rotating 
the ln\\d. d)r \\\ a djllieult ease the internal fingers may be 
pa-s-sed upwaids above l,h(‘- head to the anterior shoulder, 
which is then fotxably pushed across the middle line to the 
o])posite sid(\ When, liowever, little litpior amuii remains ini 
the uterus, rotation of the trunk is almost impossible, and 
it IS then best to rotate the head as much as possilde, aud, 
wliile the hand koep>f it in its corrected position, to apply 
the forcc'-jis immediately, before the head can return to its 
faulty posit ion. With the patient lying on her back the right 
bl ad e sliould be first introduced whem dealing with a t.|iir d 
position, as this will effectually prevent the occiput from again 
rotating backwards. In the fourth position the left blade 
should bo first applied. If manual rotation should entirely 
fail the forceps must be applied to the non-rotated head, 
but serious lacerations of tlie pelvic floor involving the 
rectum will probably occur ui a primipara ; in a luultipara 
there may be no serious injury if the head and the pelvis are 
of normal size. 
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In a mnltipara with feeble atcriiie coiitraclions, the head 
/ maj coliaLplotely faili.tp engage in the brini ; labour advances, 
Ithe cervix dilates, the merabrauea rupture, and no advance 
jof .the head occurs, wiiich remains freely movable above 
Ithelevel of the. pel vie brim. This is the niojit <|ii3Sculti?Xji|;mple 
of^j/i. pc^ipjLto-jypst^riojr position to deal, with. ' The applica- 
Ition of forceps to tlu; licsul above the brim is the most 
|diffi6ult operation in obstt'trics'. In addition the Javid nui.s1 
me rotatevi before the forceps is applied, and rotation is 



Fig. 108. — Usual Moulding in Occipittj-rostei ior Position. 

(<7alalnn aiul lUiickor.) 

I'much more troublesome with the head at this high level 
*thaii when it has reached the pelvic cavity. The best 
method of delivery in such circumstances is ipterna.] v aramn 
iLJtbfi.clwldJ.3. alive ; cran iotomy may be performed if it is 
d£ta4- 

The ifnp viMiri^ of the fcetal he>ul in occipito-posterior 
positions differs somewhat from that in anterior positions 
. (Fig. 168). The eompres sion of the uccipito frontal plane 
■ is exagger ated, and the frpnUl,, hP.nes are wore markedly 
i^placed beireath the parietal bones. The position of the 
. r4;-.pi^i p yt ha s been altipady jpentioned. 
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APNOllMAL TiAl^ODU 

In tills section th(^ following conditions will be considered : 
(I.) Abnormal Pre.se.ntafions. 

Face and brow presentations. 

.lireiich or presentations. 

Ti.’a/Uyyviw or^iiouldcr presentations. 

Twin labour. 

Frolapse of the cord and limbs. 

(11.) Ahuornutl CoiiditioJia of the Mnternal Passages. 

{a) The hong pelvis. 

Eclvic uoiitraotioii. 

Tumours of tJie pelvic bones. 

{h) The soft parts. 

Oviu'uin. tumours. 

Uterine tumours, 
lijiiiidity of the et'rj^ix. 

Higidity of the pelvic, floor. 

(111.) Al> nor nullities in- the ArrAion of the Uterus. 
E^C’ipitale labour. 

Uterine inertia. 

Tonic uterine contraction. 

Ante-partum rupture of the membrane?,. 
(IV.) Obstructed LeJiour. 

(V.) AJatermil Injuries in Parturition. 

Rupture of tJie uterus. 

„ ,, ,, cervix and vagina. 

,, ,, „ perineum and vulva. 

Haematoma. 

Inversion of the uterus. 

(VT.) Ante-partum Iltsmorrhage. 

(VII.) Non-expulsion of the Placewta. 

(VIIT.) Post-partum Uoanorrhage. 

(TX.) Labour complicated;^ Eclampsia . . ^ 
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Face and Brow Presentations 

Tliose present a tions arc brought about by £on,}pl£tt' 
ext<‘nsiou of the Jioad upon the spinal column, the occi|Tut 
resting against the cervical vc^rtebrte, and tlie cliiii b(*ing 
wiciely separated from the chest wall (Kig. 109). They oc<nir 
in about 1 in 300 labours (0-3 per cent. Queen (3iarIotte's 
Hospital statistics). iJttle is known of llu» causes of this 
corfiplete extension of the lu^ad. Imt it is l)elit‘ved that the 
following may be either essential or contribiiiory causes ; 

‘ Extreme obliquity of the uterus. 

2. <:ojitraction.-- 

3. fiotus. 

4. Jk)licho-eephalie fcetal skull (long anlero-posterioi* 
diameters). 

5. (Vmgenital malformations — r.jj. gojtre ami ancj)- 
ctq)haly. 

0. Muljipaxitv- 

7. IHaceiita prsnvia a.ml hj’^dramiiios. 

Face Presentation. — This presentation is ve^iy !a!ely met 
'with in pregnmey, but af)peais to bt' usually pj-oduced at 
‘the onset of labour, by coJiditions AviiicJi prevcjit Ific easy 
entrance of the vertex into the pelvic brim, (’auses I, 2. 
and 3 therefore need .no comment ; the* inllmiu e^ of uteuiiie 
obliquity in causing extension of tin* iiead has l)omi reterred 
to on p. 294. (\)nsiderable'doubt exists whelljcr th(‘ elonga- 
tion of the antero-pusterior diameters of Uie 1(^1 al head. 
wliiclu's often met with hi face cases, is primary or si*eondaiy, 
many observersmaintainingthat it is produee^d during labour, 
and is therefore the efl’eet. not the caiuse, of llie presentation. 
Tlie congenital malformations mentioned have been respon- 
sible for the very rare instances in whicli face presenta- 
tion has been recognised before labour. (Jougenital goitre 
is not uncommon in countries where goitre is endt‘mic, but 
elsewliere it is extremely rare. Face presentation results 
from the mechanical obstacle to llexion, and is really an 
advantage, since it protects the gland from injurious pressure 
from the chin. The auweephabn head lies naturally in 
full extension. Statistics show that this presentation occurs 
in pri m igravidsG and mii^ipara) respectively in the proportion 
of twjp tp three, and repcatedr.prcseutation of the face has 
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been ()bs(?rvo(l in sncocissivo labours in the Same paticMit. 
Vlaccintf). pra'via and hy dram nios fayour all kinds ofl 
abnormal presentation, but not especially that of the face. r« 
The affifiuh of the fadus is shown in Kig. 169. Tt will be 
noticed that . while the liinbs an; flexed, the trunk and spine 
are (‘xt ended ;• the outline of the back is flat, not convex,; 
and is broktMi behnv by the prominence formed by the occiput 
when the li(»ad is coiupIet(‘ly (‘xteudc'd. The interval seen 
Vjetweeii llie kjiees and (‘Ibows is of course caused by the 



I'u;. ia9. — .I’foeiitation : I'irst 


(extension of tlie spiiu'.- Four jfositions are distinguislied as 
tollows, tlie chin being tin; denominator of the presentation : 

\r-i ni^dit inoiitD-posti'iior . H.M.P. ' 

2iul ,, . Ij.T^U. P, ! 

did lioft inouto-snih'rior . . L.M.A. 

1th ,, . iiion to- anterior ihM A. 

The |ir.st iMjsi li(?LUS.lML£^ CQmoWJUest, thou conies the 
tliii’d ; the sceoiid iitid fourth are rarr. The face therefore 
engages in the rigJit oblique diameter of the brim in- a very 
large prepomierance of cases, just as does the vertex,- The 
relation of the liead to the pelvis at the commencement of 
labour is shown in Figs. 169 and 170. By comparison with 
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Figs. 131 and 132 it will be seen that the j)reaejiting part 
occupies a comparatively small part’ of the pelvic space. In 



Fjo. 171. — Face Preeeiit«tioii : Fourth Position. 


of the position o£ the buck of the foetps ; in the first, and 
SPCQnd positions it is anterior, in the third and fourth 
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posteri or, in both, presentations. Thus, if in a first verteiS 
position the head became completely pxtended, a first| 
position of the face would result from it. 

Diagnosis. — ;Abdoinijial palpation should be carried out 
in the systematic manner described in connection with 
normal labour.* The actual shape of the foetal ovoid will 
attract attention if the back is 3,i}tierjie,r (Fig. 169) ; the head 
in this case will lie well above the pelvic .biim...a.t-.tfie ..Q.Qjn- 
mepgcntent of labour, even in a primipara, and 

palpated. It is not nearly so easy to make out the entire 
surface of the. back as in a vertex presentation, for a con-, 
siderahle interval exists between the upper dorsal region of 
the. back and the maternal abdominal wall. In palpating 
.from the fundus downwards, the outline of the back iathere- 
jfore lost before the occipitul prominence is reached. When 
the back is po.st<'rioi’, the prominent occiput is not leadrly 
upcessible to palpatiori ; but the small parts ropresentu^ 
tl )^ l imbs ato CX,Ucmoly fob’* i wo most Inipoi-taut 

points on i)alpation thercfoi-e are the 

tiMj.Jiw;k. .and . Uu.‘..dcop sulcus bet\yeeu .the oftpipwi tkol 
cervi cal spine, d uscultatimi affords little help in diagnosis ; 
the heart, is heard at a somewhat higher level than, but other- 
wise in the same position a.s, in vertex presentations ; and' 
id...anliexi,QK. positions of the chin tlie sounds are unp^ ually 
cj(i3tinct. as the chest is thrown fbrwards against the abdo- 
minal wall. 

.Kdginal examination at the commencement of labour is; 
indecisive ; the presenting part lies high and is ill-defined ini 
outline ; it will often be impossible to distinguish it from the) 
breech. When the fii-st stage is more advanced, the.^agp^ 
wate rs will bo noticed to be unusually JjargCj and premature 
rnptaire of the membranes is fairly commpn. The large size ' 
of the bag is due to the fact that, as the face does not fill the, 
lower segment so well as does the vertex, a larger amount of 
liquor ainiiii descends below the presenting part. Great) 
cam should be taken not to rupture the membranes acoi-, 
dentally, but during the interv^ between the pains it_w^t 
pr obab ly b^os^IeX^*^gontT^to^ .*l’ecognwe,"(e’j/r in the 
thiraTpoMtionT Gic 'ItSg^su^ure.'ie^^^ 

l?b)- Ata4j:^.ift^ 
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stage, when extension of the head has hec(nne complete and 
the cervix is furtlf®!' dilated, it will he found tl)at the orbita l 
ri<^t;e s. mou th, and ch^in can all be reached and recognised by 
the finger. The direciioii^of the chin will of c(>urse indicatp 
wlucli of the four of the face is jm^sent (see F'igs. 

172 and 173). i)uring the second stage diat^iosis by vaginal 
examination may become very ditlicult owing to th(‘. Inmc- 
[faction of the t)row, cliecks, and li|)s (caput suc‘cedancum), 
Wvhich results from pressure around the girdle of contact. 



(I h 

Fig. 17-. — Faco^ a. Fir.st I’ositioii. »Socn7nl 

(FarulxxMii ainl Vaniier. j 

Tin* anow 1 hi’ li»if ol' Iwrw'aiil nilalioii. CatJoriT in ili-liir linsihoii. 

[Tlie orbital riflgos become obscured and tins mouth opens, 
but by pas si ng t he flut;er into tlic moutli tlie yrctcC'S'S'e-v 

icaia always be recognised, and this is accordingly a most 
I important diagnostic point. The nose iimlergoes little 
alteration, and consequently thfi. WWP-S with the septum 
between them may still be recognisable (Fig. 178) when the 
other parts have become completely obscured by swelling. 

Mechanism. — (1) Jhl^^tpiisiun in a face presimtation coi‘- 
responds with flexion in a vertex. It is produced at the 
onset of labour by the^nConditions named above, and is pro- 
gressive, being frequently incomplete until the head has 
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doscciided w(;ll into tlic ]ielvic cavity (Fig. 174), When 
completely extended the diameter of engagement is the sub- 
meiito-brogmatic (3J inobes), which li^s in one of the oblique 
diameters of the brim (4| inches) ; when incompletely 
extended a longer diameter, the sub-mento-vertical (4| 
inches), liecoines ongcaged. The greatest transverse dia- 
meter of Ihc face (bi-inalar) is considerably less than that 
of the v«‘ile.\', llie laqairiefal. 'I’lietv is thus no difference 



Fk;. l'\icc I 'u»!i. a. Tliii»l /». Fuiirtli Position. 

ami Vaniicr.) 

Ill Ttirw.-inl TjUK-ut lu i flibtrtric 


between a fully-llc.xed vertex and a fully-extended face in 
the length of the diameter of engagement, while the ti’aiis- 
verse diameter is smalh'r ; but it must be it^inembered that 
while the si/,c of the vertex may be redueed by moulding, the 
bones of the face are incompressible. Deficient extensions* 
influences a face presentation unfavourably by introducing! 
a longer diametm' of engagement. 

(2) Internal rotqliifn is probably controlled entirely by 
the slope of the pelvic flooi' ; when tJie head is completely 
e.xtended the chin is the lowest part, and. therefore it first 
readies the pelvic floor and is directed by the slope dow'n- 
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wards and forwards under the pubic ai.*ch. . Since the most 
'frequent positioriyis the right mento-posterLor, this usually 
involves a long movement of rotation (about ^ths of a circle) 



Fig. 174. — Face I'reseiit»ition : Third 7'nsitioii. The ceDipletoly 
extended face has descended into thi^ i)elvic envity, and stilf 
lies in the ripht ohliiiuc diameter. The l^ead is elongated 
aiiter6-i)osteriorly. 

around the right wall of the pelvis. 3 f the hea^ is imperfectly 
exten ded so that the^ sinciput, is., .lower than thc3 .chip, ..iihe 
. , jlMt cr will rotate baek,w|^rdfi: into the sacral, hollow (jgerdw/cn# 

Natural delivery is then im- 
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possible, except iii the case of a very small or macerated ; 
foetus. , 

(3) Flexion.— Aitec forward njtAtion of the chin has 
occurred, the h€?ad becomes disengaged by a movement of 
flexion, which thus takes the place of extension in a vertex 



K^(^. 17 . 1 . -- -Fuce ProisontJition. Forward Rotation of the (^hiu has occurred. 

IK' 

presentation. The cliin first emerges under tlie symphysm 
pubis ; then the face, forehead, vertex, and lastly the 
occiput pass succes-sivcly over the ijerinenm (Fig. 176). It 
is important that the chin should be brought well forwards 
under, the pubi o aEob ■bcface.,flcaiiQU- occurs, ptherwi^ the 
mentp-verticaj diameter (5J inches) must^pass .through the : 
outlet instet^ of the sub-mento- vertical (4|^ inches). It is 
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therefore clear that the passages of the h('atl througli the 
vulva in a face presentation is always more difficult than in a 
> 5 ;ortex presentation, owing to the greater length of the 
diameters of cngagenuMit. 

(4) Restitution and External rotation are bronglit about by 



Flu. 17 G. -Fare l*resenliitioTi, TJio mo vein out of intoriial rotation has 
ocoiiiTod, and the faoo is passing thvonf^h tlie outlet by a movement 
of floxhin. 


the same causes, and follow the same rule with regard to 
direction, as in vertex presentations, 

The most favouraWe positions in presentation of the face 
are those in which the chin is anterior (tliird and fourth). Ini 
these the back is posterior, and the effect of its appositions 
with the matci'nal vertel/ral column is to extend the spine jj 
md thus promote extension of the hood — the normalj 
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mcchaiiism of this presentation. In addition, the movcnieutj 
of forward rotation of the chin is much slfortor than in thcj 
tirst and second positions. 

Hie etfools of labour u)>oii tJio head of the foetus are very 
marked. The IjiuKdactioii of t^ has been already 

referred lo; it •is, of course, due to I lie formation of the 
caput suecediuieum, but in this case the eifusion is usually 
sanguiiiolcnt, giving thi^ iijipt^aranco of considerable bruising, 
often aeeomjianied with small bulho containing bloorl- 
stained llui<l. The effusion, a.- a rule, becomes absorbed in 



I'ic. 177. - nf tlu* ut'tt^r I’iit'o l'rcsrntiili«^u. 

(Art»'r lUidin.) 

a few «lays aJ'ter birtli.^ and lh<' shin rapidly regains its 
normal colour. 'I'ln* ehauges produced during labour in the 
shape of the skull aj'e also shown in Fig. ITT. The vertex 
byeomes ffatteiu'd by being oonqiressed against the pelvic 
wall, thus' reducing the sul)-ocei[iito-bregmatie and sub- 
iiKuito-bregmatic dianu'lers, while IJie o(hu pit o-f rental dia- 
riicdor becomes considerably lengthened, tlje plaim of prin- 
leipal compi'essioii being tin* plane of the' sub-mento-breg- 
iniatio diameter. 

'riie mechanism of labour in a face presentation may bo 
said to differ from Unit in e vertex mainly iji the greater 
( difficulty o f tlie expulsion of the head and the lanrftmofius 
B.M. 23 
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.Isaulit&jpt.Uasskwai'd A face presentation, as a rule, 

■brings no more riek to tiio mother than a vertex ; labour is, 
Ihowevcr, longel*; because the £acii is a less efficient dilat.or 
I and the niembraues arc more liable to rupture early ; further, 
iaa repeated examinations may be necessary for diagnosis, 

the iitriotest aiiliseptit’ piecaiitiojts arc cdlcd for. There 

is some ijicrtiaso of risk to the child, owing mainly to the 
If comparative frequency of such comj)lieations ns premature 



Fig. its. — U clivcry of th« Head in Face I’rfiripiilation : Movoincnt of 

Fle.\ioii. (Uiliumeiit-Hoi'sfijgiics Uiid J.eimge.) 

'Hu of I ps mill ll«‘ coui^itioii of llic an* sltotin. 

j rupture of the membranes, and pcolapjin.u£.the cord or of 
I the hands. 

./Management of Face Presentations. — ^Tho possibility of 
tho pelvis being contracted should always be homo in 
mhxd . .in connection with face presentations. Since the 
majority of casifs terminate naturally, by forward rotation 
of the chin and spontaneous disengagement of the head, 
interference is not always called for. li is therefore the 
w isest pjaii to , leave faceptmataniationa alone, and interfere 
onl y und er coBtain wellfdd^d..oonditiQns. ^le membranes 
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slioiild be very carefully greservgjl, for tho face is au iii* 
<'lfi(‘.iejit dilator ; tliereforc vtiginnl e7 (at7;;bvatjnns be 

made with special care, and the patient 

■ part^ottlK©!^ 5HiBS«SsSsSa 

Mtage M'liat is iwssiblc should be donb to promote eylftnaifiTi ; 
forward roiatiJn of tho chin w'ill then inevitably follow, 
JUse may b(i imule of uterine obliquity in promoting extension . 
jby direeting tJip,.gajliout to lie upon the side oppoi^itfi,.!^ (, 
l<m, which the chin }ias been located ; but upAvard pressure 
witli the lingers on the forr‘]u-ad or downwaril, traction oji 
'"'the chin, if fillempled, must bo applied very earrfnlly, 
as rlu' face may be 
seriously injured or the 
eyes infee.ted. ff the 
chiii rotates back- 
wards, or if forwui'd 
rotation ia much de- 
layed, the i)est treat - 
rnent is to ana}sthelis(' 
the patient , and then 
rotate the head and 
tnmk so as to bring 
I ho chin forvvavds, in 
the maniKU’ already 
deseribed iu conutic- 
tion with jH)stcrior 
positions of the vertex 
(p. 340), Tiio chin 
shoidd then be pulled down until the face is completely 
^ ext ended, and the head- nnmediately ilf‘live.re.H with forceps. 
If forward rotation cannot be accom})]isbc<l in this way, it 
may prove jmssiblo to deliver Avitli in 

'the case of a small foetus, even iu the persistent mento.-. - 
posterior position. It, however, this should ’ fail;' i^rap^- 
4 , ^pmv will probably be required. 

If the presentation is complicated by p r ol a,ps j^ijt,:atft,.yo>j:d 
or of .a hand, the best treatment is to perform vetsioil by 
cither 1 lie contained or tho im^mil method (p. ’ w5) ; ^the 
object of this interference is to obviate the increased foetal 
risks of these complications. • 

It has been sometimes advised when n face presentation t 

23—2 



1 e ; tho 11 oaf! 

»l’ tlu* rijild nftor Di'livory. (llibo- 
ui»nt- 1 a lul 1 
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is recognised early in labour, bcfon^ rupture of the nieni- 
branes, that an aAoinpt sliould b(‘ niado to convert it into a 
by flexing the head. 11 inay be said lliat this })ro- 
\ oe.durc is liTnicees.saJ!;y^ diflknlt to carry out, ajid if not eoin- 
|ph3tely sueeessful it does i unm by bringing about tlie most 
r imfavQiirable of all (‘.ephalie. ])reseJilations— * viz., the hnW.- 
{riw. essential diflieulty is that botli the spine and the head 
must be flexed, or the face j)r(‘S(*ii1ation will iTnimvliately 
rxitiur. TMany methods of attempting this correction havt* 
been described by Baudeloc<pie, Schatz, 'I’horn, and «)tli('rs. 
but it may be said that tJiey are only suitable for thc^ prac'-lice 
of lying-in liospitals, aiid eannot bo ret'oinmended foi* general 
adoption. As a routine principle fact' prescaitations should 
1)0 left to nature unless tlie eoudilions exist whic^li, as has 
been iflcjitioued, call for the performance of version. Wluai 
{face prcsciitatiun occurs with a oont rac^t t‘d |)el vis, 1 he inanage- 
|meJit of tlie labour Avill Ik* governed mainly by the shape 
bind size of the pelvis. 

Brow Presentations, -When the h(‘a(l li(‘s midway 
lietoTCU .the attitude of complete flexion and that of r’om- 
plete (‘xtejtsioil, tJie brow ])resenls at tlu; brim, and the 
longest diameter of the head (meiito-vertical, 51 inches) 
becomes the diani(*t(*r of ejigagenuait. Tbe sliape and size* 
of the mcaito-verticail ])lane, as shown in Fig. ISO, make the 
passage, of the normal-sized head through the pelvis, when 
presenting in this weTl-trigh impossible. Probably tliis 
tpresentation sliould be regarded as a sub-varic*ty of the face 
tpresentation, due to arrest midway of theproec'ss of extension. 

Diagnoaifi. — Presejitatioii of tlie brow usually jiasses 
unrecognised until labour is well arlvanced. Tlie ext(*rnal 
examination may show nothing abnormal, wliile vaginally 
the presentation will be mistaken for a vertex until the 
eoiwix is well dilated. 'J'hc brow presentation may then be 
recognised by the presence of the anterior fontanelle at one 
encl^pf the presenting jiart and the orbital ridges at the other. 
WJieii the mouth and chin can be felt, tlio presentation is a 
face. It is fortunate tliat this presentation is rare (I ini 
1,5C() to 2,000 labours), for natural del i very ^ is impossible ; 
unless the foetus is undersized. 

M^chmiirnn.—Tho orbital ridges may be eitlier anterior 
or posterior in brow presentations, the former being the more 
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favourable!. An an tori or brow may b(* dolivorod naturully 
if tlio lu^ad is siruin, iho polvis is of nominal size, and ilu^ 
uterus is acting poAvoifulIy. Moulding tlu'Ji oceurs. wJiicK 
results in inarkcMl coinprosskai of ilj(; me.nto-vertical dia- 
uu^tcr, and compensating elongation of the oeei])ito-fr()ntal ; 
this causes gre?it bulging of llu* frontal beaus. I'lie head 
then d(‘seen(ls willj tiie 

superior maxiT coin* ^ 

])ressed against Ili(' pu- JX 

bes. (li(» oeeir lying \ 

lh(^ sacral ioll<;\v ; the O ' ‘ \ 

frontal region fir'll a})- 

pears at the vulva, and // / ' / 

is followaal by lh(‘ Norbvx ;;^ank 1 

and occiput , t h(‘ la<‘(‘ and • / 

chin b(*ing disengag(‘d / 

from the [)iib(‘s ilie last 
of all. This method ac 
eordiugly I’csemhh's tin* 

(l(‘livcM'y of the veutex \ 

in fact' to puhe-^i cases f ' \ 

as shoun in h‘ig. lt>7, / \ 

but in tlu* (*as(» of tlu' I ' ' ' ^ I 

brow jiresentat ion tlu* 1 j 

lu*-ad is, of eours(‘. mor(‘ \ ^ 1 

('xtended. Ve?y eon- •» ' ' / 

siderMf)Ie deformity of j; / 

tJic head, eojisisting of V ' ' J 

Hat telling of tlie veitc^x 

and bulging of the fore.- \ . V 

head, results. In pos- 

terior positions of the ,,,, ... , . 

_ f. , . rid. ISO. -Iho Position ;muI Shann 

brow, Iprward rotation tlio Monlo-vorticul Pkno. rKHKsu*. 
may occur, avIkmi tluj 

ease ends in ibe manner just. de.s(‘ribed ; if rotation dees 
not occur natural delivery is impossible. 

'Alavageinfint — Li is iirobablo that every face prcsciita' 
tion ])asscs through the preliminary stage; of a brow presenta- 
lion; eases are accordingly observed to undergo spontaneous 
ti^ansformation to a face. The persistence pf brow presenta- 
tion, liow^evor, involves considerable risk both to mother and 


Pid. IftO. -Tlio Position ;muI Shii'pn 
tlio Mciilo-vorticul Plsiiuj, 
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child ; therefore, if detected early in labour, either before or 
Bopft after ruptunp of the membranes, should bo 

performed,*, and the ease converted ig:(i9,aj3U;^*h. If labour 
iis.tQO advanced for version to be licrformcd, an attempt may 
be made either to flex the head, producing », yerfox presenta- 
tion, or to extend it completely, producing a face ; the latter 
is easier to perform, but gi'oat care must be taken not to 
injure the face or eyes. If the head is fixed in the brim, it 
must be allowed to continue as a brow j.>jcscntation, and an 
, "attempt made to deliver witJi foccep,s as soon as the cervix 
is sufficiently dilated, but yiiJaptift. JtuaU >.CJaig.CtUOJlhiJa. Jthe 
dgaliog, ,auth.Jiraw...presentaLt.i.Qiis. 


Breech or Pelvic Presentations 

WherProo pelvic extremity of llu^ fcetal ovoid lies at llie 
, brim, and the cephalic extremity at (ho fundus, the presenta- 
tion is called a hr.eech. If the normal attitude of ilexion is 
unaltered (he presenting part will consist of the Inittocks 
with the external genital organs, and one or both. fo(;t, tlu' 
latter Ijnng somewhat above the fonri(3r ; this is calk'd the 
complete breech (Kig. IBl). Some alteration of the normal 
attitude ia, however, not nneommon. The most frequent is 
i extension of the legs upon the thiglis, bringing the feet uj) ti) 
the sides of the neck ; this is called the incomplete breech with 
. extension of the legs (Fig. 1 82). Sometimes, bowever, the 
thighs are extended and the legs flexed, bringing the krujos 
. down into the brim ; or, finally, both the legs and the thighs 
may be jiartially extended, bringing dowm the feet. "The 
' two latter are often termed knee arid footling presentation's, 
but they must of course be regarded, not as distinct 
from, but as varieties of, the ineomple(e brcecli prc.scn- 
tation. Breech presentatiefns may therefore be cla.ssified 
th^s : 

A . Complete Brc/ech Prcsen( atioii. 

B. Incomplete Breech Presentation. 

(1) With extended legs, 

(2) With extended thighs. 

(o) Knee (legs' flexed). 

(6) JFootlmg (legs extended). 
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Occurrence. — Breech presentations occur approximately 
in 1 in 30 (3'3 per cent.) of all labfmrs ; if, however, 
premature labours are excluded, the proportion falls to 
1 in 60, showing that this preseritatiou is much more frequent 
in premature than in full-time labours. It is usually stated 
tliat breech presentations occur somewhat more frequently 
in nuilti])ara} than in primigravida*, but recent statistics from 
the (,'liriiquo Baudelocque (J’aris) show that, excluding cases 
of contracted pelvis and of premature labour, the preponder- 
ance. lies decidedly with primigravic^ ai- The ineomnlot e 



— ^ Oa infi CervK'Al 
— Oaext) canal. 

Utoro veaical 
peritoneum . 
Bladder. 
Symjphyais TuIdib. 
VaRina, 


1-Sl.- -Conijil‘'to r»ioo(;h Present at ion lioToro Labour. 
From u l'r<*zeii SSertiou, (Waldoyor.) 


breech pre.scntation, in one or other of its forms, is c^iop^er 
than the complete. 

Causes. — It is custoinary to ascTibo breech presentation 
to disturbance of the conditions which produce ve^x 
presentation (see p. 280). Thus the cephalic end of the foetal 
ovoid may be larger than the pelvic end, as in 
the lower uterine segment may be unduly" 
approximately eq\ial in size to the fundus, as in h^drammo^ ; 
the centre of gravity of the lies the 

centre of the' body, and therefore the" tendency to lie head 
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downward In tLc lit^uor aninii is lost iji proinaturc labours. 
In addition, p?acpw/rtj:)rrt'fia I'avours the occurrence of breech 
presentation, "for the jn-esenoe of the plaeenta in the lower 
uterine segment Oiniinisln's tlu* capaeily of this ])ar(. of the 
Aitcras, and so tends to dis{)laee the liead wJien ])resenting. 



*' Fjo. liSJ. — liiocfh [*rosrnta1i«)ti with IvxtriHlcd Jd' 
From 41 .Frt>/.eTi Sf'olioii. (Ihirhour.) 


Pehric contracfiqri produces much the samo result. Tt juust^ 
hoAVcver, be admitted that many breech j)jeHcntations occur 
in which none of these eohditions are present, and they jnust 
therefore he regajxled as merely contributory causes. 

Pom positions ©f the breech i>rcsonlation ar('^ dcse.ribcid 
the sacrum being the denominator : 
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Isl. . 

‘iiuL 

-Jtli . 


J<i«^lt( s{ic,r*)-ontr*iior 
iJi'ilit .sa<T(i-lH>hteiic)r 
I Ail't >:i(;r(»-|>o5‘tin’ior 


. LS.A. (Fig. 18;0 
. K.S.A. 

• H-S.r* 

. LS.K 


Diagnosis."-- Ahdoiiiimil palpji’ ion slioiild bt' CciiTit'ci ojt in 
llio usual sysU^ual ic nuiniKM* doscrila^d. Jl is inucdi easier to 
lecognise a privstuitafioii by abdotninal than l)y \aiginal 

('xaininal ion in tiie (^arlier stages of labour. 
grip will show lliat the helal pole which occupies'tho Jower 
pari o? the uicaais dor^s no< possess tfu' cliaracterislies of the 



18.‘5. — Ihoerh Vrpst'ntidinii : First 

juhI N'liniior.) 


head ; it is softer, nujnMrreg^ulat*^ and less dcIiiigAi outline ; 
it usually lies above I he level of th(‘ brim, and small jiaits 
moving sjiontaia'oush" may be felt near it. The finidus 
must next be jialpatecl witli great eaie. when the liiiati \vilTbc 
recognised by tlu^ points mentioned on p. 314 . It will 
usually be found, not in the middle line, but at oue,or other 
side, of the fundus. It is easier to ])alpato its general outlinef 
than when the head lies at the brim ; owing to the greater} 
ca7)acitv of the uterine eavity at the fundus tlie head iaj 
freely inoval.ile iijioii the occijiito-atloid art iciilation. ^ 

J^ack' and limbs w ill bo found in the s^ame way as with 
vertex present at ions. In the ineompleto breech presenta- 
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tiori with oxt'Cntled legs the feet lie close to the head and may 
be felt there per tahdwneu (h’ig. 182) ; care will then bo 
I necessary to avoid the error of concluding that the breech 
I lies at the fundus because small parts are found near it. 
' The ^^rt-spuv(h will be heard at about tJie level of, or a little 
above the umbilicus - somewhat higher "than in vertex 
presentations, but in much the same relativt' position as 
regards tlie niidcllo line (hig. ir>7). In the first breech 
position the heart-sounds arc uUhSUtilly loud, owing to the 



Fjtf. 18-].~-Sb!>|M! of the liu" ot Water.-i in u Prouiiituro liiwli riiihmir. 

(Mollified from Jlibemout-Ilcssiiif-nes iuid 

fact that the back of the left shouklcr is in close contact 
with the abdominal wall, a little to the left of the umbilicus 
(Fig. 181). 

Vampa l examination early in labour will show that the 
presenting^ pa rt . 1 ics . hiigh and cannot_ easily be defiped ; the 
cfirvLx, dilates slowly and the liag of. waters becomes unusually 
elongated, as.suming a sausage, shape, which is fairly charac- 
teristic of this presentation (Fig. 184), This alteration 
in the shape of the bag of waters results from the small 
size of the presenting part allowing an unusually large 
amount of liquor amnii to descend below it, thus elongating 
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the membranes. Sometimes the presence of a small part 
(foot) can be detected in the bag of waters. Details of the 
presenting i)art cannot definitely be made out until the 
cervix is one-half dilated or the membranes have ruptured ; 
but at this stage the examining finger will first come into 
contact with Uie jiUilprigr buttock — smooth, soft, and round 
in outlinp, and much smaller than the head. Exploring 
furth<?r, the will be found, and beyond it again the 

coccyx and lower sacial vt^r- 
tebne, tlic latter being re- 
cognisable by their row of 
small spinous processes. On 
the side of tlic pelvis opx>o- 
sile to that occnjiied by the 
sacrum one <jr botfifcct may 
be found (Fig. isr>), and the 
linger may be. passed into the 
cleft of th(' groin bet woen the 
floxod thigh and the al)- 
(hmiinal wall, "riie male o.\- 

tornffl genii ill organs rna}" 

also be recognised and the 
sex thus detciTnincd. The 
prc'seiice of jm'cpniniii on the 
examining linger wiiieh has 
been passed into the anus is 
of course pathognomonic of 
this present ation . The local- 
isation of the sacrum is of 
considerable impovtan^ec, for 
by it the position can be reeognisod. In the first and fourth. 
l)()sitions it lies to the left, and either in front or behind 
respectively : in the soe.ond and third positions it lies to 
the right, and either in front or behind respectively. Ilie 
diagnosis of [)osition in breech presentations is not so im- 
portant as in presentations of the vertex or fade. 

The incomplete breech W'ith extended legs is not easily 
rcc(^gnisc‘il as such either by vaginal or abdominal examii\a- 
tion wIkui the presenting ])art is still in the pelvic brim ; 
when the bivecli has passed into the pelyic cavity, the fact 
tl>at tlie feet are not within reach of %he fingers may indicate 



1S5.- -LUccoh I'rc^ontatiou ; 

( 1 J ilioi 1 ic ) n fc- 1 )e.S'>‘4 i;j:i los a ml l^opage 
ut in iH'Silirm. 
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tliis variety. '^I'he incomplete breech Avith e.vt<^n(lod thighs.' 
(knee or footling) i.-i easily rreognisecl on account of llie STiiiilh 
size of the presenting ])art.s ; the foot may be niistakeii lor 
the hand before rupture of th(‘ inombram's, but aftc^rwards* 
the foot can always be (list ingiiislied by the lieel, the lirnU 
round knob being quite unlike any part of tlx' hand. 

Mechanism. -'The? dianieicT* ol engagmmnU i.s in all cases 
the bi-trocliant eric or bis-iliae (l)oth 4 inelu's), which enters 
the brim hi one or other oblicjue (liain(‘t(‘r (4^ inches). It 



Kui. ]8(). — I’irtli (>r the i?i Pre-cMiiiitiuii, .--liDwiML' 

biitor.il lilcxion of tlic Spiiio. Thi^ jxtMtion i.s tho 

shoiildors 07iguging in the right ohliaui'* (li.unolcr. 

will be observed that the yjositions correspond, as regards 
ho. direction of tJie back of tJie Leliis, with thosi^, of the 
vertex and fare. 

During the process of labour a niovcmenl of imttrnal 
Vkitum CK;ciirs, alfcctting successively the brcecli, the 
:honlders, and the head. As the hre(‘eh rleseends, tht* bi- 
rocliante-rie diameter passes frc^im tin; oblic|ue of the brim 
lei't in the first ])osition) into the antero-posterior of tlie 
aitict, the anterior liip coming round under the symphysis 
lubis. The*. breeeJT,is then borii^ by a niovonient of descent 
dth lateral flexion of tlic spine aroiiiul tlie pubes (Fig. 18(3). 
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'rh <3 anUrior hip i.s fiisl disengaged ; the posterior distends, 
the periiioinn and I'olJows it. At this sfage the shoulders 
(his-aeroniial diajnetcr. 42 inehes) engage in the same 
oblifpie diameter of th<^ brim (left in the first position) as tJtie 
bre(‘eli. and in ])assing througli the eavity internal rotation; 
oeeurs, biingiji^ tlie anterior shoulder under the symphysis! 
])ubis ; Il\(‘ trunk is bom with the arms folded across .tlie 
rliest. ^^^hile the flips lie in tfio antero-posterior diameter 
(4* tlie out lei . and llu' sh()iil<h*rs lie at the saint; time in tlio 
oblique diameter of tin; brim, a slight anuuint of rotation of 
llio dorsal s])iju‘ must- of eoursc* oeeur. "riu^ head sliould 
entt'r tli(‘ brim fully ll(‘N#‘d- while the shoulders arc' passing 
lliroiigli the oulhd ; iht' sub-oe«;ipi<o-bregmatie diameter 
sv'ill tljt*n e()rn*s()oml with the rigid oblique, and forward 
rotation (4 tlu^ oet-ipid follows, the anterior slioulder lurning 
io tlH‘ rigid sidi' of tin* motlier (tirst ]>osition). The head 
now lies vvillt I he nape of iht' neck lu^lurid llu; pubes, the 
for(4iead in tlu' sacral liollow. and the fiu;e upon the pelvic 
ilooi' ; it bet'onn^s disengagiHl by tJie eliin. fa(*e, and forehead 
successively passing over the periiuniin. thus maintaining 
Iht' ll('\ed ])osilion to the entl. Jiackvvard rotation of thdY 
jOeeijmt is jiraetieally unknown in bn;ccli labour except wheit | 
'the f<x*l us is verv small , or as I lie lesult- of exlcaisiou of th^ ( 


jheatl from sonic kind of iiderfereiiee or from want of pelvic 
space. In iht* posterior positions of tlie breeeli (third and 
fourth), the mt'eJianisin of labodr difl’ers little from that of 
the anterior positions ((list and st'coud). Owing to the 
ajipositiun of the vertebral eolunin of the fietus to the 
maternal spine, the. attitude of Ilexioii is more difficult to 
maintain, ami the (axuirrenee of extension of the after-, 
coining iu'ad is theri'fore more fri'qiient. Internal rotation 
of the h(*ad is a long movement (three-eigliths of a circle) as^ 
the head enters tlie brim with the oeeiput jiosterior ; if, 
liowevor, flexion is cornpleti', little difficulty is to be antici- 
pated from the greater length of this movement. 

Owing to their greater size, the delivery of the sliould^rs 
is more difficult tJiaii that of tlu* breech ; the -delivery pf j 
the head is more ditlieult than eitJier,. not because of the 
length of its diameters, but because it is less compressible 
Ithan the breech or the shoulders, and l)ccause there is no 
^tinu5 for moulding to occur. 


' 
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, The head is but little altered by breech labour. Of 
i course forms upon it, aud there is UVacticaljx^ no 

|tU£ualding. The general sliape is therefore distinctly more 
> (globular than after a vertex presentation. 

^ An&malits in the Mechanism. — (1) Premature rtiptnre of 
th<^. niepihriines witli consequent loss of tlie dilating effect of 
the bag of -w aters, frequently occurs. (2) Kxtcmaimi of (he 
legs may occur, either before labour as fui abnormal' attitude, 
or during labour from some obstacle to the descent of the 
complete breech. A breech labour is prolonged and difficult 
when extension of the legs occurs. This may be e.\plaiued 
by the conditions i»rescnt. Thus the extendcd,.legis! act as 
/splints to the, tritnk, tending to straighten it mid to ojipose 
the natural attitude of flexion. Further, t lie lateral flexion of 
the spine, which usually occurs during delivery of the tnuik, 
is also prevented. Again, tlic later stages of labour will, be 
impeded by the fact that the head and the fet'l enter llie 
brim together. (3) One or _bqUi arms inay become displaced 
(extended) during tlie*^)as.sagc of tlic trunk througli tin; 
pelvis ; the displaced limb then lies either at tlie side* of, 
behind, or in front of the head, and forms an insuperable 
obstacle to spontaneous delivery. (4) Non-rol.alion eitlier 
of the tihoaldera or of the liead may also occur, and delivery 
hi the oblique diameter of the outlet will tlieri be very 
difficult. (5) Finally, baj^kvviajid , jQtaUoft,, of ooe^t 
may occur spontaneously Vith a very small foetus. l)is» 
engagement is then possible in one of two ways ; if the head 
is completely flexed, the face., forelm-ad, and vortex u'ill pa-sl 
successively under the symphysis ; if oxtencled, the chid, 
becomes fixed against the pubes, the ftcciput is discngagei| 
first, and is followed successively by the vertex aiul face, tliQ 
chin coming last of all. 

Prognosis. — The duration of labour is .soniewhat longer 
in breech than in vertex presentations, especially in primL 
parse ; this involves in itself a slightly increased risk to both 
mother and child. Unless artificial aid ui extraction is 
required, the maternal risks are not otherwise increased ; 
iltiliSSfe'rehc® of course increases the risks both of laceration 
add of sepsis. 

The ]^ij3k8 to the child are, however, decidedly greater 
than iii. vertex coses, and recent statistics estimate the foetal 
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mortality" 

parrt}). Oldor statistics might bo quoteddii which the fcjctal 
mortality was about 25 per cent. In addition many infants 
born alive sueouuib within forty-eight hours to injuries 
received during labour. Certain foetal risks are almost 
uiui voidable, »uch as (a) compression of the cord during 
deliveiy of the head, (h) premature attempts at respiration 
from stimulation t)f the respiratory centre before the head is^ 
bom. In addition it has been shown by Spencer, that serious 
injuries to the abdominal and tlioracic viscera from com- 
pressioji f>f the tj-unk may often b(' found on postf-inortem 
examination of infants that have died during or soon after 
breech delivery. And furtlier, from traction .on .the^Iimbs 
and shouhlers, ru})lure of muscular iihres, fi-aeture of boncs^ 
and injury to nerve trunks may occur. Sucli accidents as 
pr o h ipsj o pf the cord or premature rupture of the membranes ■ 
ar(' frequently met with, aiwl further increase tlie risks to 
tlie child. 

Management. - WJien a breech presentation is discovered 
during the la.st four weeks of pregnancy, or very early in 
labour, it may he (-.onvorted into a A’crtex by external version 
(}). 071) ; this should ahvay-s he dotie if the* patient is a 
primigravida, or if the jndvis is .small ami of the generally 
contraeled type (p. 395). In a inult.ij>ara with a normal 
ipelvis, contiotioH of the presentation is not of such great 
imj)ortanee, but sliould be performed in the interests of the . 
iclukl. It must be recollected that after correction the' 
unfavourahio pres.uit ation ip. apt. to rw.ur. and repeated’ 
examination .should accordingly he made. Wearing a tigh t' 
biiuler is of some assistance in maintaining the corrected 
position. 

During the first stage of labour especial care is necessary 
to p.m^rye,the bag, of. waters ; when this has ruptured, an 
examination should immediately be made to confirm diag- 
nosis and to look out for.projapse of. the cord- Untimely 
interference, sucli as extraction of the breech before the 
cervix is fully dilated, will lead to great difficulty in extract- 
ing the head. It is therefore of S2)ecial importance to. avoid 
interfering too SQpn. Even during the second stage nothing 
whatever should be done, when labour progresses favourably, 
until the buttocks have been completely espeUed from the 
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vulva. The work of the medical attendant then begins, and 
the siirvival of the whild will often depend niton his knowledge 
of what is required, and of how to do it. The legs should be 
l^ently disengaged b\' .seizing the feet and extending first one 



■1’ I';. 1,S7. — I>roc(:]i l’rt'ri<*tit,'itiin), cliowiiifr Iidw to hold t)i(‘ 15od_\ j / 
of tho ^'liibl. (Uil)cui'mt- 1 juitl 

Ao//-. -.'I hi’ IhmIv -IioiiM In* ii]i lo pidtoi L it rimij .m. 

'leg and then tho other w'ith the fingers pas.sed into the 
-vagina. The exjtosed parts nui.st Ijc wrapjK-d up in a wariii 
tOjKel anti carefully protected during the remainder of tho 
labour, in order ttt avoid the ii.sk that ttutaneous stimulation 
by cold air may jirematnrely excite the rc.spiratory centre. 
Thtyppibilical coi-d should b#soughLfor and a loop puUed 
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do^rn 80 . that, its i)ulsation may be watclj^ . dewing. Jfebe 
f^^aining stages. Tractiqn on the legs/is not ■reqi^e4.„at 
this period, and the temptation to pull must be steadily 
jcsisted, for it is obvious that traction will tend to produce 
extension of the spine, and this again will induce extension 
of the head, because the vertebral column articulates with 
tlio head nearer the occiput than the sinciput. But the 
descent of the li unk may b(j aided by ])re.ssure with the Hand 



1JS8. — The in dclivormp: tlip After-coming 

of tho Head. First Stage. (Kibeinorit-Dossaignos and J^epago.) 

on the fundus during the i)ain8 ; fiy 34 al,,{ffi^i^re is also 
u.seful in maintaining the Hexed attitude of the arms and 
head. As the trunk descends it Avill be observed to rotate 
as the shoulders pass into the antero-postorior diameter .of 
tho outlet, tho direction of rotation being from right to left 
in tho first position. If tho normal attitude of the arms bias 
been preserved, the olbowg will then appear closely pressed 
against tho chest. In bolding, the chM, at this stage, the 
hand shiopld gPS'SP pelvis, not tHb iwaist (Eig^ 187), lost 

‘ ^.4 
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injury should be done to the abdominal visccj'a. When tlie 
child is small the head may be spontaneously disengaged by 
a voluntary effort of tlie mothei* ; more often, liowever, 
assistance is required. Tlie simplest mcthoil is to grasp th(> 
legs and carry the trunk of tlie child forwards parallel with 
the mother’s abdominal Wcall, at the same time making 
pressure on the head in the axis of the jjclvk? brim (down- 
wards and backwards) with the luind on the fundus, b’re- 
quenlty, however, this simple mananivre does not suflice, 
and as the fcetal circulation is at this stage necessarily inter- 
fered with by compression of the cord oi* the placenta, 
prompt measures should be tak(‘n to deliver the liead. Hie 
best method to ado})t is that of Mauriceaii or Veit - th(‘- 
credit of it is claimed for both (Figs. ISS and 180). 'Hie 
trunk of the child is taken upon the right forearm, with the 
legs astride, the index fiiig(M* having be('n passed up to the 
face and inserted into the mouth in order to inakc^ traction 
upon the lower jaw. Tlie left hand is placed uj)on the 
shoulders, the neck lying between the index and middU* 
fingers. Traction is then made with botli hands in the 
direction of the axis of that part of the jielvie e-avity in 
which the head is lying. Flexion is maintained or extension 
corrected by the finger in the. moutli, and descent may l>e 
aided by an assistant- making ])ressure on the fundus. 
When the head reaches the outlet, the direction of traction 
must of course be changed (Fig. l^H), and is now applied 
chiefly to the shoulders, the lower hand merely maintaining 
the flexion of head. 

The grip of t he head thus obtained is very effective ; it is 
in reality a combination of two grii)S which w'cre formerly 
^practised separately, the anterior grip or jaw-traction being 
^jjnamed after j^mellic (8nicllie grip), and the posterior grij^ 
■.laftcr the great midwifery school of Prague (JVague grip). 
Time is, however, saved by employing tliem in combination, 
and success at this stage depends mainly upon the prompt 
application of effective mc^thods. In the figures, the 
manceuvre is shown with the patient in the dorsal position ; 
it ean be equally well jierforined with the i^ationt lying upon 
the left sid(?, wdion the hands may be reversed. 

If the head cannot be delivered in this way, thcL^sn^P^ 
,i 9 hoiild at once be ai>plied. The child cannot survive 
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oonii)re.ssi(»ii of tlio cord for more than five to ten minutes, 
therefore forceps should be always got if^ady for immediate 
use before cojumeneing tJie delivery of the after-coming bead. 

I)tj)icultiv>fi may arise during a breech laboui* at three 
difierent stages : (1) in the delivery of the buttocks, (2) in 
the delivery of th(' arms, (3) in tlie d(?livory of the head. 

(I) Tlie birtfi of the httiftjcL'S may be delayed (a) by 



IS9. -Tlio Maurico'iu-Vf'it Ori}>. Second Stage. 
(Ihl)«’iiio4it-J )o!s.sngnes niul r.opago.) 


ut erine iiKMtia, (h) by the laj’ge size of the feetus or the 
size of the pelvis, (c) by oxbmsion of the legs. 

/n the case of a primijmra a further important cause of 
delay is always prc'sent in tlic narr ow ancj rLdatiyd 
va gina l canal. I'lie breech forms an imperfect dilator, and 
the risk ot extension of the arms is increased by the un- 
yielding vaginal walls. Dilatation of the' vagina may there-j 
for(^ be assisted by the use of do Ribes's bag during the vsecondf 
stage. It may be passed into the vagina aji far up as ])OSsible, 
then inflated, and cither left to bo expelled by the natural 

24r— 2 
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forces, or by niabiug traction on tiVe liag it may be gradually 
drawn through the' vulva so as to dilate it in ailvanco of the 
breech. This method also greatly facilitates subsequent 
manipulations, whicli may be required to bring down the 
arnia or the head. 

.The safest and surest mode of dealing w'ith difiiculty in 
delivering the buttocks, no matter liow it may be caused, 
is to bri,ng..jd i»m.a...leg : it is the best metliod whether 
the buttocks lie at the pelvic bi’ini or in the cav'ity. An 



FiC!. 190. — Bi'C('ch I’rospnlution. Ilriuf^iii'' down a Leg. 

(Uiboinont- 1 lex-^nignes aiid'I .t>])agf-.) 

anecsthetic is required, and the entire hand is then passed into 
the Vagina, strict antiseptic precautions being observed and 
rubber gloves worn. The. anter\nr Ijmh should be brouglit 
dow n in preference to the posterior. The fingers follow the 
[anterior thigh up to the back and inner side of the knee, and 
(pressure is then made upon the limb at this point so as to 
• abduct it ; t][^i.s Will flex the leg and bring the foot down 
I within reach, so that it can be seized and drawn down 
■into the vagina (Fig. -190). jThe same precautions must be 
'observed in this manoeuvre as in the operation of internal 
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version (see p. OSl). A l oop, of the oord may come down 
with tlic leg ; it must be carefully replaWl, well SLhsvgjije 
level of the buttocky. The expulsion of the child should I 
now be left to th(i natural efforts, unless. fr*oin interference I 
with the fmtal circulation, rapid delivery is iiidicatcd. In 
cases where this rnanccuvre is practised for uterine inertia, 
good pains will usually follow from the stiniulation set up 
by the mani])ulations. 

It occasionally happens that rapid extraction of a breech 
pn'sentalioii Ix'conies uccessaj-y from fmtal distress or from 
inateanal complications. Bf^lhieet should then be brought’ 
down, and deliveu^' elh'cted by combined traction and supTa-') 
pid)ic pr(‘ssur(‘. This cannot be altenipted until the cervix' 
is fully dilatcMl. 

When the. breech is arrested in the prlnc difficulty 



Fuj. no,. — Un'OL'h fidok. 

may bo oxiiorioTiocd hi jiasiiing the hand Iiosiilo flio broech 
into the iitoriis, whore the legs, if extoiidod. will bo found. 
Under (loop aiiiostliositi it is, however, usually jirueticablo to 
[)ush llio buttocks upwards lo Ibc level of the brim, when the 
hand can be slipped past them more readily. As an altcv- 
native the luolhod of applying traction directly fo the 
huttoclis may be cariicd out either by the fingera or by the 
l|)recch-.hQok . The most effectual method of traction is by 
■ means of the Breech Hook (Fig. 1 1(1 ). This is a blunt-pointed 
metal hook, the width of which should be at least inches. 
It is applied by passing it over the lateral asjieot of the 
anterior buttock unt il the point lies above the level of the 
fold of the groin ; the liistrupient is then rotated through a 
right angle so as to bring tho hook Across the child’s 
abdomen ; a linger is then passed between the thighs, and 



374 


ABNORMAL LABOUR 


:the point of tlic hook carc^fully guuJod into ])osition on tlio 
inner aspect of the anterior thigh, 'rrciclion can then be 
applied in the fold of tlie groin, and if care and gentleness are 
exorcised there is little fear of injury occnri ing. I'racture of 
the femur or pe^lvis, or dislocation of the hip may, however, 
occur if great foicc is applied ; therefore eveiy elfort should 
always made to effect delivery by bringing down a leg, 
unless the child is dead, when theie is no objection whatever 
to the nse of tlie breeeli hook. When the airest of the 
breech in the pelvic cavity is duo solely to ineffieiiMKij' of tlu' 
uterine j)ains, traction with the lingers jiiay siu'ceed in 
I delivering it. The index finger is passc‘d over the dorsal 
I asi)eet and then hooked into the groin ; wjiichever groin 
can bo most f'asily reachc<l can be made iis(‘ of. Only one 
finger sliould be used and eare taken to avoid direct ])ressin‘e 
on the femur. The introduction of the linger will oftt'ii be 
found to stimulate greatly the nterino contractions. What- 
ever method is employed traction is to Ix' made only diiriiig 
tUs should be aided by pres^alre fjoin above. 

Traction may also be apjdied to tlie bieecli witli the 

obstetric forceps, Ciiici method is rccommojid<‘d by some* 

authorities. This instrument is, however, ili-ada])ted for 

application to the breech, and if the i)oints of the instrument 

are allowed to pass above the iliac crests, injury may be done 

to the abdominal viscefa. Tlie use, of fore(u»s is not to be 

« ■* 

recommended as a routine procedure, but may bi‘, tried after 
an attempt to bring down a leg has proved unsuccessful, as 
an alternative to the use of the blunt hook. 

(2) Difficulty in the delivery of the a?’Ws results from 
their becoming displaced; this is usually due to traction 
;having been applied in delivering the buttocks, but it may 
/jalso be due to disproportion between the size of the foitus 
and ilic pelvis. The displacement is usually lateral (exten- 
sion) as showm in Fig. 11)2. The slioulders will tlion probably 

> lie in the oblique diameter of the brim ; therefore one arm 

> will be anterior, the other posterior. On account of tlie 
» curvature of the sacrum, it will be easier to reach the arms 
»from behind than in, front. The trunk, should be first 

the transverse diameter, where there is more 
jroom for the neeftssary manipulations. The whole hand 
fniust then be passed along the trunk of the child into the 
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■ vagina, and the tlnunb and first two fingers carried along the 
hiiinonis until tlie elbow is reached iikth^ forearm can then 
be Hexed over 1 lie faec^ and clicst, and the limb thus delivered. 
.An ana'sthet ie is usually recjuired for this manceuvro. There 
is no risli of injuring tlu‘ limb if traction is applied only to 
tile elbow or the forearm. Occasionally one arm becomes 
dis])Uiced lutcially (e.xtended), the other lies behind the 



lU'J. - rditt‘i:il I )i>)»hi(.vi?joiiL of Hic Ant('iior Ann : Iho IVisterior 
Aiin lia> been iilreaily brought down. 

occiput. The extended arm should fir.st be delivered ; next? 
the pelvis should be .seized and the trunk rotated towards; 
t he same side as tlie limb which lies behind the occiput ; { 
tills will bring the jiosterior arm into a lateral position, where! 
it can be reached and delivered in tlie usual manner. 

(3) Difficulty in delivering the head results cither from 
its lai;ge size, fi'om extension, from backward rotation, or 
from contraction ol.tKo ’pelvis. The meehanical disadvan- 
tage of ox tension of the after-coming head is indicated in 
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tKg. 193. When flexed, the head forms a wedge the apex 
|of which is directed downwards ; when extended, the base 
jof the w’edge is directed dow'nwards, and descent is therefore 
jmuoh more difficult. In addition, the occipito-montal dia- 
'meter (4| inches) engages instead of the sub-ocoipito-frontal 
'(4 inches). If t4e,ex^n4ed hOjad is delayed at the biim, it 
{should be first rotated into the transverse diameter, and then 
'flexed by traction on the low'er jaw with the finger passed 



• h 

I'lCi. 19;). Tlie Al'tor ooinin;' Head. a. Flexed, h. Fxffiudfd. 


into the mouth. It may then be rotated and extracted by 
the MamiojeswiT^^^iit gpp, or, if this fails, by forceps. When 
. is* already in the cavity fo^geps may be at once 

(Implied. Whenever the child i s de^ perfomtion should bo 
without hesitation to secure easy delivery. If 
rptiltion has occurred, an attempt should be made 
to Tpjiftte the head and trunk so as to bring the occiput for-- 
wards ; shot^d this .fail, per(s^tion will be required unless 
^he head is very small. 
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Transverse or Shoulder Preseh|ation3 

These j)resentationR include all cases in which the long 
axis of the foetus lies more or less directly across the long axis 
of the uterus- -i.e. all varielifNS of the transverse or oblique 
lie, Some parlf of the trunk of the ftetus presents—almost 
invariably by its latcual aspect. The shoulder (acromion 
jiroeess) in most instances forms the dcnomuiator of the 
present at ion ; but sometimes the arm becomes prolapsed and 
dese.eiuls iirst into the vagina, wliilc at other times the lateral 
asp('ct of t he alxlomeii, 
or eveji the back, forms 
the actual i:)resenting 
pan. 

It is iisu.al to (lo- 
se ri be <mly t wo positions 
of tln' shoulder pvesi'n- 
t at ion , do[AQ'(tnfe}'ior 
and (lori^o-jjosterior ; tlu' 
former is imich eoiii- 
moiier than tlu^ latt(‘r, 

Ix'eanso the fielus 
aecommodatos itself 
better ijLtliat posil ioiito 
the forward l urvaturc^ 
of tile loAver dorsal and 
lumbar vertebra'. In 
tin*, former llie normal 
fcjetal attitude of flexion is fairly wdl preserved (Fig. 194) ; 
in the lattc'r the siiiiio becomes extcjiided and displacement 
of the limbs is freqxiejitly met with (Fig. 195) ; preniature 
niptim? of the membranes and prolapse of the cord are 
common ui both positions. The bead usually occupies the 
iliac fossa, the breech lying upon the opposite side at a 
somewhat higher level, so that the long axis of the foetus 
Is, strictly speaking, not transverse but oblique. More 
rarely the breech occupies tlie iliac fossa, while the head lies 
at the higher levfl. 

Occurrence. — Shoulder pro? enlal ions occur in about 
1 in 200 (O’O per cent.) Labours. When. prematu|Ki laboufs 
are excluded the rate of frequency is much redue^. They 



Fit 11)1.' — SluMililt.*]' pRisentation : Dotso- 
.•nitpiiin’ Position. (Uilioinont-ilfes- 
:uni J^Oj.>a^o.) 

lire :i till Hik’ of tie Ml i.-5 ' Mi'il. 
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are five or^Mx times mort' tmnicut in inultiparo.* Ilian in 
jirimigravidfo-. * 

Causes.— -All conditions whicli prevent the ready descent 
of the foetal head into the pelvic brim may occasion a shoulder 
presentation-- pylvic.cpnlructkm, hydramnios. placenta 
prajyia, twins, ex.trcn\c., plciLne oblii^uily,* Jaxity of the 
uterine and abdominal muscles, prematmx' or dcad,footus, &c.'< 
It will be recollected that the .same e.ondilions may cause 

otlu'r forms of abnormal 



Fit;. 10f5. — Slioiiltler PiPM’iitiillou : 
• I >orM)-jnJstrrini- (liilxt- 

nifint-l)cssixi^iic.s find 

Tlif spiiit- n iuiil llu’ lirnli.', jiii- ilisiilufiul. 


|)rest'iit;it ion . The rolii- 
frt*(|iieTic*y of this 
])r(‘M^iilat ion in nuillipanv 
is [irohiihly (o bt» ox- 
))laiiK‘(l by jx^rniancMit 
wuaivcning of tiu* abdo- 
minal mnsulos. ponnitting 
forward or i xt n‘m(‘ laloral 
disjdacoriiont of tho utorus 
to OOOIU’. 

Diagnosis . - I'l ii s p ri* - 
sonlation ca?) ('asily hv 
ix*(*,ognised l)y abdominal 
palpation, hofore labour 
has voniweuaal. or early 
in fht fust stage whon llio 
mombranos aro ini act . 
'J'lio uterus is Jiot pvra- 
midal in sbaju', but ir- 
regular, t he long ■ axi.s 
I^iug more- or less com- 
pletely across the ab- 


domen ; as the present- 
ing part eamiot descend into the hrim the level of the fundus 
unaltered. Systematic palpation will show that the 
head oeeupics one or other iliac fossa, and usually that the 
back is anterior ; the breech will then bo found on the oppo- 
site side and at a higher level than the head ; occasionally 
however, the ^breech will be found in tlie iliac fossa. 


|Au8cijltation of the. foetal heart does not a.s.sist the diagnosis 
'of this presentation. 

yp.n examining women, who are several week.s short of 
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full linio, Iraiisverst' prusontaliojis are con^parativolyi 
frequentlj" m(‘t witli ; probably a ccrtafii proportion of^ 
tlieni become correcl.e<l spontaneously before labour. Thu 
lie ill su(*li cast's is often r|uile irregular, ^ihe whole body, 
(jf the fielus lying wt'll above the pelvic brim. 

Nothing can lie inado out on vaginal examination before 
labour, (‘xeept thal llie |)resenting part lies high up and is xSoft 
to llu* touch. Dining tlu^ lir<t stage a large and elongated 
bag of vvalers will form, in which a small part — tlie arm — 
may lu' felt ; if tJic membranes have ruptured, the. arm 
may Ix't'omt' piolapscd carl;s in 
labour. 

Late in lalxmr, w lien the 
lirpioi- amnii has (‘sCaped and llu' 
uti'rus has Ix'coini' moulded 
arf»uud IIk' body of lh<‘ lodus. 
d(‘ta,ilcil abdo?nina! palpation is 
vi'Tv diHicull, and tiu* position 
of the (lilfertMil jiarls of the fietus 
cannot in this way be made out. 

Diagnosis must llu'u he made by 
vaginal c.ranfl.nation-. A prrdapsiHl 
artn will, of (‘ourse, settle thi' ' 

])resentation at onee, and tlu‘ 
position of the head and ))ae.k 
l an he doduei'd fi'oin the relation* 
of llie hand wJien supinated: the 
thumb pointing to the lu'.ad, the 
painf corresponding to the ventral aspect. When prolapse 
of ilie arm do(‘s m)l ocHuir, diagnosis will be more difficult . 
In almost all cases, however, the ribs with tlieir intercostal^ 
spaces, or the N ertebral spines, (‘an be reeognised with tlic 
huger, njiich usually rcacdies the former along the posterior; 
axillaiy border (Eig. 19(5) ; these parts e(\n liardly be’ mis-f 
taken for anything' else. The angle of the scapula, freely, 
movable and projecting from the surface of the ba<d<, may] 
also be rccognisc'd, ajid is useful as indicating the ijosition; 
of the back. 'J'he acromion process and the curved jclijiyicle! 
may also sometimes be idehtifi(‘d. By ijassing the exploring 
finger towards the right or left side of the mother, the finger, 
can be passed into the pit formed by the apii x o f the axilla ? 





I-’ic. MK). — ShouMcr 

tiifum : l)<)i so-])<).sUirior 
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font's mid 

Pulient III Ui*- vo-'-tioii. 
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the head,'^ course, lies upon the same side of the pelvis as 
the axillary pit. ' 

Mechanism.— -Natural delivery in a slioiilder presentation 
is impossible when the feetus is full sized ; under exceptional 
circumstances, hbwcvt'.r, it may take, place in one f>f the 
following three ways : 

A. Spontaneous version may' occur — i.e. the prc.sentation| 
may spontaneously become transformed into a breech pr 

ye.itex. This occurreiico has been 
observed early in labour, before the 
membranes have* rujitured or th<' 
presenting part has become engageal. 
It was first described by' an Unglish 
ob.stctrieian <)f the eigiitc'enth cen- 
tury name,! Denman. 'J’he term 
‘ spoiUaneous vetsion ’ is Uvsnally' 
applied only to the transformation 
of a shoulder into a breech presen- 
tation ; vvlicn trajjsformed into a 
vertex the proco.ss is called svonl a- • 
neous_recti/icalio'n. I’his is an un- 
necessary distinction, .sineii version 
may be cither cephalic or pelvic 
(sec p. 071). N(' preci.se ob.serva- 

tions have been made upon the 
nuAihanism ot sp(»ntuiieou.s version ; 
its occurrence is no doubt very 
rare. 

B. Spontaneous evolution nray 

occur when the foetus is small or 

macerated, the pelvis large, and the 
iiue. iiorioniorit-uos. ■ . ’ ,. , , . 

wiigiies and J.e))ago.) Uterine contractions jiowcrful. J his 

jirocess, first described by a .Dublin 
obstetrician, Dougla.s (beginning of nineteenth century), has 
been studied by Ribemont-Dcssaignes and others who were 
able to obtain photographs of the different stages of delivery. 
The attitude assumed by the foetus is shown in Fig. 107 ; 
bxtrenie flexion of the head and the cervical spine occurs, 
cAiising severe compression of the thoracic and abdominal 
viscera ; and even, if* the feetus is alive at the onset of labour, 
^ath invariably occurs during delivery. Prolapse of the 





’ui. 15)7. — Attitutlu ui* Uio 

KofUis ill S|)Oiitano(JUe. 
Kvolutif)!!. Fruiii Na- 
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pos terior arm firrt takes place, and the head and |ruiik them 
become cojnj)rcssed by the uterino cont#actioiis into the] 
smallest possible bulk. After the expulsion of the prolapsgdr 
arm and shoulder (Kig. lOH) tlie anterior shoulder appear^' 
under the sy*inphysis, and the back follows, being expelled iiij 
the oblique diameter of the outlet. As the disengagemenfe 
of the trunk proceeds, a movement of rotation occurs,' 


cajrying it into the 
transverse diameter, the 
head being on one side, 
the breech on the other 
(Kig. Forward 

rotation of the shonklers 
n(ixt lakes ])laee. bring- 
ing the neck under the 
sytn|thysis pubis, and 1 he 
legs become dUengaged 
in 1 ho antero-poslerioj’ 
diamet<M‘ (Fig. -00). 
M^abour lermiiiate.s like 
a bieecJi ease with the 
delivery of the aftor^ 
coming head, T1 k 3 he- 

Ins re[)j‘es(‘nted in these 
ligures (j)holographed 
from nature) weighed 
live and a half pounds. 

Ill Fig. 201 is shown 
the process of evolution 
aiTcsted at an early 
stage by the death of 
the mother. The atti- 
tude of the fa^tus is 
similar to that shown in Fi{. 



1!)8. ??])ontjni(*')u.s Evolution, 

P]\o1og]*a]>liotl from Xahirt^. First 
Stiigo of 1 )ol ivory, showing Proliipso 
of J^)!5telrior Ann. (Rihoiuont- 
©essaiguos and Lepage.) 


107, and the greater paid. <Jf the 


. trunk has been driven into the vagina. This constitutes 
^ I what is clinically known as an ' impacted shoulder/ The 
'special risks which attend all methods of delivery in im- 
paction of the shoulder are indicated by the condition of 
the uterus. * It will be seen that the lower uterine segment 
is thinned, the bladder greatly elevated) apd the upper part 
of tlie uterus much retracted. 
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C. Spontaneous expulsion is also described as a possible 
termination in Kie case of a macerated fetus. ¥roiri Ihc 
accounts of observers who have walclied the process , it is 
clear that it docs not differ in any Iniporlant res])ect from 
spontaneous evolution, and scarcely deserves to l)e jccog- 
riised as distinct from tlic lail er. The t runic, of t lie nuiceraterl 
fetus is very com]jrcssil)le, and niaj^ tlicroforo be nioie 
coinplelely bent upon itself, allowing the head and breech 

to be disengaged together 
(Kig. 202). 

It must be clearly 
understood that 1 hesc 
n a I u ral t e i ni i ua t i o n s of 
shoulrler prestmlations ai'O 
oxeejitional oecurrences, 
and cannot under any 
eiieumstances bi' awaited. 
This ])rcsentation must 
invai’iably b(‘ dealt \\ith 

by iiiiiiil'Cliillo iiiicrfcr- 

dice in the manner in- 
dicated below. If allowed 
to continue, tJu* cas(' will 
in all probability become 
(iiu- of obsfruefer/ labour 
over - distension of the 
lower uterine segment 
will ensue (see p. ‘Ab3), 
the child will die of coni- 
jiression, and tlie mother, 
unless rescued by otiera- 
tive measures, will die 
undelivered, either of exhaustion or of rn])ture of the uterus. 

Management. Since it is impossibh*, under ordinary 

conditions, for natural delivery to take place in shoulder 
presentations, the treatment consists in converting the 
presentation into a vortex or a breech by one of the nuithods 
of version, provided that labour has not advanced too far to 
permit of this being done. These methods will be described 
in connection wiljli Uie obstetric operations, if abdominal 
examination is regularly practised during the latter weeks 



r'lU. 199. ■ -Spoiitain.'i)us Pvoliitinii. 
Second Stage, r*h(Aving 1 )elivc*ry 
of ISaok ill till* Traii'iNcrso Jda- 
iTieter. (Ribernojit - 1 s and 
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of pregiuiiicy, shoiiklor presentations may he discovered 
before the onset of lalxnir, and at this ti^inio they can be 
corjcet(*d by oxtf'rnal veision with ease and with perfect 
safety both to the luotlier and the feetus. If the pelvis is 
of normal size, c*cj)halie version should bo practised. The 
n\al-])resentaliou is, however, a])t to recur, as will bo readily 
understood if its causes an^ borne in mind. After correction 
of a shoulder luesentat inn iu pi*ognan(*y tlie ])atient should 
accordingly be examined every tew days until labour begins. 
When the diagnosis is 
made eaily in labour and 
th(‘ nuunbraues are iutael. 
t ho. nial-})rosentali()n can 
also, as a rule, be corrected 
l)y external version. At 
this stage it is Indba* to 
p('rforni external podalie 
versio]!, and tluui lupture 
the! membia!u\s and bring 
doM'ii a fool into th(‘ 
vagina, so as permamuitly 
to eoi'reet the mal-|)re- 
s(‘ntation. . This can be 
carried out witiioiit dilli- 
eulty if the cervix is la*ge 
I'liough to admit, two lin- 
gers under aiuestliesia. 

Jf the membranes have 
already ruptureo and an 
. arm is prolapsed, extc'rpal 
1 version is im])ossihIe. In 
such cas(\s a loop of the cord also may become prolapstnl, a 
complication which adds greatly to the hetal risks. Tlu?se 
compl legations may b(* dealt w ilh as follows : (1 ) If the cervix 
is one-fourth dilated (two fingers), the ])aliont should be| 
ana?sihetised, the prolapsed parts carefully returned into] 
the uterus, and a do Kjbes’ h^ then introduced into thel 
cervix. This will prev(uit recurrence of the prolapse, and! 
at the same time dilate the cervix and proviud furtlujrescapo! 
of litpior amnii. (2) If the I'ervix is *on|sIialf dilated thej 
hand may be passed into the uterus, and the cliild tmiiod byj 



Fui. 20C,-- Evolution 
Tln'nl Stag!*, ^tK)winp■ Forward 
lintatijui of shouldtTs and 
l>i*l ivory uf liO;;«. (llibeimnd- 
1 ) 0 !>.'iui.irnos and Lopago.) 
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Fro. JiYjjJHutod f'hoiilder Fn-sentatioii illiistratin#;; a stage of 

Spontaneous FiVoluti«)ii. Soctinn from a woman who ditsil in 
labour. The lower uterine sogDicnt is greatly thinned, arid tijo 
bladder lies completely fibove t}>e pubes. (Harbour.) 

laapgipg^down a.legj jgtmo^ .y erwoB), the cord at the same 
time being ret a'n\e(f into tto uterus, wfierc it will bo safe 
from compression. Delivery fiiay then be loft to nature. 
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(3). Sometimes shoulder presentations are not seen until 
labour is advanced, the liquor anmii hal all drained away, 
and the uterus is retracted over the body of the totus 
(Fig. 20l)s As will be^een in a later section, this condition, 
if allow<'d to continue, is attended by a very grave maternal 
risk, viz., ruj)t«ure of tlie uterus. Version under these con- 
ditions is, g(*iieriiJly 
speaki ng, iinpracl ic - 

able, and any attejupt 
to effect it, unless (;oii- 
ducted wiMi great cai‘(^ 
a.jid skill, is liable to 
preci pitate a ni ptnre. 

X'erfiou therefore is not 
lo be ieconiincnd('d, 
unless sufficient 
li<]unr iuunii refnains 
iti ()k‘ uterus to allou' 
snnu‘ degree •»! mo- 
bility to the bjctul , 

[»arlN ; (h) unle*^^ the 

u((‘ru.s (leeonics \v<dl 
relaxed betwtH'ji the 
pains, showing that 
1 heie is no tonic con- 
traction (see p. tlO) ; 

(cj unless tlBU’o are no 
signs of over distension 
of the lov\ er uterine seg- 
ment, sueli as nnduo 
prominence, and un- 
duly high level of the 
retraction ring (see 
p. When the comlilions are such as to iiegat ivc version 

the foetus is practical Ij*^ always dead, and the method of 
delivery may accordingly be selected with reference solely 
to the interests of the mother. The usual met hod employed 
is followed by separate delivery of the trunk 

and the hojid. In all cases, wdien the conditions present 
are unfavourable for version, and the foetus is dead, de- 
Ccifitation should be preferred, 

E.M. 



1202. — i-rsi' Prosoiitatiou. 
Oolivory liy Spontiuiuous Ex])ulsioii. 
(Kluhiw arhkT. ) 
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' , Twin Labour 

The diagnosis of twin pregnancy has been (*onsidered on 
p. lOL • 

Presentation , — ^The two foetuses are almost Liivariably 
pbaced side by side in tlie uterus, the lie of eacJ» being Jongi- 
tudinal ; more rarely one is placed entirely above tin; otlicr. 





Fjg. 203. — Twin Labour ; both Faituse."* j)rusenliTig by the Vertox. 


The commonest presentations are the following, tlic proper- 
tions'bcing those compiled by Leonliard : 


Virst child vertex, Second child vertex . . . , 38-0*^;;' 

Firr^t ,, vertex, Secoiid „ breech. . . .21-1% 

First „ breech, Second ,, vertex. . .14* »% 

I^t „ l»if>ech, Sccoml ,, brcocli. . . , ]0-7% 

First ,, vertex or lirccch, Soeond child shoulder 12'0% 


97 - 1 % 

P 

The remainder are made of various combinations, the 


TWIN LABOUR 


387 


rarest of all being that in which both presentations are 
transverse. * 

'l^'he of twins is often easier at term or dtiring 

labour than at earlier periods of pregnancy. If the fexituses 
are i^laced as in Fig. 20t it will be comparatively easy to 
determine the presoneo of two heads, one at the brim and 
one at the fundus. If, however, tlu* twins are placed one 
in front of tlie other (lie presence of the ])ostcrior (Fig. 203) 
may esca])c‘ tlui most careful (»bser\atioii. When the cervix 
is dilat(‘d two hags of i»iem- 
hranes may sometinies* bo 
felt. 

General Conr.'iv. of Labour. 

-'With twins, labour fre- 
(liionlly coni(‘s on prema- 
turely, and shows an increased 
liability to tlu‘ (Kc'urrc'ncc* of 
certain coni plications, sucJi 
as (u) liydranmios (usxially 
affecting one sac only)^J 
{h) premature rupture of thei 
nuunbranes, (c) prolapse of a 
loop of the cord or a limb, 

(r/) uti'riuo inertia, (e) coni|)lex 
presentfilions. As a. cons(‘- 
quenee, twin labour is usually 
somewliat prolonged ; tliis is 
du(‘ partly to weakness of the 
ovcr-disieud(^d ul (uine w all, 
which results in pBimary^ 
inertia (sec p. 443), and partly 
to the fact that the stage of ('xpulsion is duplicated. These 
disadvaJitages arc to s(une extent counterbalanced bjj the 
small size of twin fad uses. In other respects thi? course of 
labour depends entirely upon the relation of tlic fcctuses to 
one another. When the pelvis is full-sized or unusually 
large, the first foetus, being small, does not fill it, and the 
presenting part of the second may enter tlie brim simul- 
taneously with the first tJio passage of both will tJius 
become obstructed ; this is known as tojwjg It must 

be recollected that this complication is extremely uncommon, 

25 — Z 


•» 



Fio. 204. - Twin l«iboiu*: First 
Ktetiis by the Vortex, 

8ocoiul by the lU’OCOh (iii- 
coinploto). 
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and, acicordiiig to Von J^ranii, occurred OJily oiu^o in 90,,(M)() 
deliveries in Vicnini ; as twin labour occurs in someOiing 
like 1 in 80 to 00 cases, it follows that twin looking occurred, 
in Von Braun's series, in only 01 per cent, of twin lahonrs. 
The following arc the principal yarielit's : (1) t\v.a vertex 
presentations ; one Jiead lying in advance uf the oUun-, the 
vertex of tlic second ('liters the brim togc'llu'r with t he neck 
of tlic first, and neitln^r can nndo' progr('ss ; (:i) first breech, 
second vertex presentation ; tJic^ vcntex of the second carters 
the brim in advance of the aftc'r-otnuing liead of tlie first, 
and the two li(*ads become Joelu'd eitlier chin to chin, side 
hy side, occiput lo chin, or occiput to occiput; (3) tln^ first 
presents hy the vert(‘X or breech, the second transversely. 

In varieties (I) and (2). natural delivery is possible* if tlie 
pelvis is large, tin* ut(‘riii(' eontraefions are potvorlul, aild Iho 
fietiises are small : when these eondilioiis an* not pr(‘senl, 
and invarial)ly in the third variety, insijpt'rabh* obstruction 
to natural (h'livery will n'sult. Locking occurs (pate, as 
frequently witJi binovular as with uniovular twins. 

Management. — Sinccj tlie first child almost ijivariably 
prcs(*nts l)y tlie head or breech, its delivery may lie h‘ft to 
ithe natural efforts. In some eases of binovular twins with 
jj independent placenta?, tbe first afler-birt}i may iinmediatedy 
.follow the delivery of tlie first child. I'his is, however, 
i quite uncomiiKui ; as a rule both jilaci'nta* lollow tlie Ihrth 
I of the second cliild. Usually the uterine contractions c(?ase 
I forfifteen to thirty minutes after the birth of tin^ firsl child ; 

I then they return, and the second, if j)res('nting favourably, 
f is quickly delivered, for ilie passages hav(^ been alri*ady fully 
I dilated. Occasionally a delay of many hours or even severc^l 
* days may intervene between tin* natural (expulsion of the 
I first and the second child. A v^aginal exaTninalioii should be 
} made immediately after the birth of the* first cliild to reeog- 
; nise the presentation of llic second ; if vertex or bre(;ch, 

I nothing need bo done ; if transverse, external or internal 
j version should be performed ; tlie latt(*r will be usually very 
> easy on account of the small size of tin? fcntiis and the 
i relaxed condition of the }>assages. Wh(?n tJie lie of the f<X3tus 
I is longitudinal, the piembranes may be rujitured artificially 
if. the uterine coiftractions Ao not return effectively in hajf 
{ an. hour ; but a short period of rest for tbe uterus is natural^* 
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and |)r()ba)>ly scM viceablo, thornfore undue haste .sliould be 
avoided. The delivery of tlie second efiild by version or 
/fyjt*e(*]>s (‘f\n. safely be iK*eelerated as soon as labour pains 
diave becai re-established, since the passages have been 
already fully dilated. The third stage should bo conducted 
with the greatest eare and patience ; tlie uterus quickly 
beeoines exhausted, and, tln‘ area of tlie placental silo being 
unusually large, the risks of post-[)artum lia'morrluige arc. 
inereased. When dividing the cord of tlie first child 
bet\V(V.u two ligaluies in the usual manner, care should 
he taken to tie t lu' distal ligature seiiirely, for if aji anas- 
tomosis should exist between 1h(^ (wo placental circulations; 
(umbilical), the second child may bleed through the cord of 
llu' iirst. 

Twill, locking is dealt with by sacnUi;iiig the liibL child,, 
which is usually dead, in tin'. iut(‘rests of tlie sia-oiul. if the 
f<otal entaiigh‘nu‘ut eajuiot be cleared by manipulation under, 
aiu'esiliesia. In the lirst variety, (he lower head maj’ be 
sometimes extracted afltu’ piishbig up th(‘ upptu- head out of 
the way ; if this fails, tin? lirst lu'ad must be ]>erfora1ed and 
eruslual, for if not aln^ady dead the i‘haM(*(‘s of the survival of 
tJie lirst child are ii(H'<\ssarily endangered, while the se<'Oiul 
eliiUl has not yi‘( suiTt'red much from the eift‘els of labour. Jii 
the second and third varieti(‘s, tlu^ first l'(x>tus will almost 
inevitalily perish ; it may be dcaapitalecL or the Juaid 
|jeiforat(Ml, and after delivering* it an attempt should be 
mad(' to save the second by tln^ application of forceps or by 
version. 


V Prolapse of the \Jmbilical Cord and the Limbs 

A loop of the umbilical e.ord sometimes descends below 
the presenting part ; when this occurs before the membranes 
have ruptured, thy condition is called prvsentatkm of the 
cord. After rupture tlie loop will descend into the vagina or 
may even protrude at the vulva ; this is prolapse of tJio 
cord. 

Causes.- -Descent of tlic cord is more likely to occur whpn 
the presenting part imperfectly fills the pelvic brim than 
when the conditions arc normal ; it is therefore chiefly met 
with in })resentalions of the .Qr.ahauldcr, when there is 
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■ ptJyjp COPtmcUon. h^vdya mitidTs, or or whcii the f<»tUB 

itj unusually small', as in pn-mature labour ; other eomlitions 
-iwhicjh favour its occurrciice arc pJact?jivtik,jpia^.via, an abnor- 
jmally lon^ co rd, and the* lax condition gf tl)P3.t$55Us found in 
' multi parto. 

Diatjnosifi, - The loop of cord is eiisily recognised whether 
the meinhraiies are intact or ruptured. If the fadus is dead 
land ])ulsatii»n has ceased, presv.nialion of the c.ord may he 
mistaken for a hand or foot, hut with prolajhse no inislako is 
possible. 

Risks , — Prolajise of the t;ord does not increase the 
ij^vt'C^rnal risks of lalioui'j except in so far as the manipula- 
tions required for its replacement involve sliulit additional 
risks of sepsis. The fintus is in great danger of death by 
asphyxia from compression of the cord between the present- 
ing part and the pelvic wall, or the lip of the inij)erf(*ctly 
dilated cervix ; tlie fcetal mortality in tin's condition is about 
25 per cent. The risks are greater w hen the presentation is 
a vertex than in abnormal presentations, for seiious com- 
pression can hardly be avoided when the head is in the brim. 
Ilescent in front of the head (anteriuj*) is more dangerous 
tt^n descent behind it (posterior), for in the lixtter the cord 

may lie near one of the saero-iliae synchojidroses and thus 
entirely escajio eonqiression, while in tlio former the loop is 
certain to be compressed between the head and the. anterior 
pelvic wall. Jf in a tlal.jJelvis the loop comes down at the 
side so as to lie in tlio long transverse diameter, it is very 
favourably placed to avoid coinpre.<sion. I'he risk is less in 
a multipara than in a primigravida, for in the former labour 
can be terminated more rapidly. 

Management . — When it is found that pulsation in the 
cord has entirely ceased the foetal heart should be auscnl- 
tateeb sounds are heard, the case may be left to 

terminate naturally, as the fcetiis is dead. If compression 
of the cord has lasted but a sliort time, the heart may con- 
tinue to beat. When the foetus is still living intei-fcrencc in 
its interest is required. 

Presentation of the cord is best treated by posture. Tlic 
aim of postural management is to place the patient in an 
attitude in which the fundus of the uterus lies at a lower 
level than the cervix, so that the action of gravity will 
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promote the return of the presenting loop into the nterine 
eavity. The moijt elfcctual method is IJb pla ce the pati^t 
in the g enu -pector.al, position (Fig. 205), in which the body is 
suppoi-led upon the knees and the upper part of the chest, 
the arms being folded beneath it. Another less effectual, 
but also loss troublesome method, is the knee-elbow position, 
irr wliieh the Irody rests upon the knees and forearms (Fig, 
The knee-eJiest is more effectual than the knee-elbow 
posit ion, Irocause in the foi tner the fundus lies at a relatively 



20,">. — Kiice-Cliost (Opnii-Peotoral) Position. 

lower level tluin in the latter. Botli of these postures arc 
very irksome, and eanuot bo maintained for more than ton 
to fifteen minutes at a time ; the patient should then bo 
placed upon her side, and the postural treatment resumed 
after an interval. In hospital practice the T;^ndelenburg 
position has been employed, and with a suitable table, it is 
})os8ib1c to obtain a posture in which the patient is nearly 
iipside down ; but it is obviously unsuitable for general use. 
These postures frequently fail to effect reduction. The 
greatest care should be taken to pccseive.tho jnembranes, 
for while they remain intact there is little or no risk of 
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coniprossion. Thci possil)iliiy of polvii* coiitriietioo nuisi hoi 
rcmeinboiod, but n6 otlier f reatiiuMii is reciiiirecl al. this siag(‘, 
as tho foetus is not in iminodiatc danger. 

Prolapse of the eord with a partially dilated cervix should 
in the first instariee be treated by digital rejjositiou. An 
auiesthetie is administered, the gloved hand pjissed into the 
vagina, and tlu' cord then ]>ushed into the uterus well above 
tho presenting part. In vertex presentation a tight alxlo- 
miiiiil binder may tlicn be applied, to keep the jaesenting 
Xjart well down in the j>elvic brim, and so j)r(^vent reeiUTenee 



of the prolapse. VVitirtiho same object, in hrceeh presenta- 
tion a leg should he pulled dowm into the vagina. InstrU' 
rnental methods of reposition arc also sometimes a.doj)t(‘d, 
but they are inferior to the digital method, for by tho former 
a portroii of the loop m.ay easily be left in a dangerous 
positioi 3 i, unknown to tho o[)crator, A sim])lc repositor can 
be constructed from a piece of narrow tape and a gum-elastie 
catheter (Fig. 207). A suitable length of tape is boiled, and 
the catheter is sterilised and prepared by making a counter- 
opening opposite the eye ; through this the ends of the tape 
are then threaded. ^ The loop of tape is now made to encircle 
the prolapsed loop of cord »nd is then drawn* siiffieienlly 
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tight to hold it without undue compression. The catheter, 
along w'itli tlio siiiirod loop of cord, is nc^ct pushed up into 
the uterus as Jiigh as possible, and left there to be ox])elled 
with the body of tlie feetus. 

If in a vertex j>resentation the cervix is not sufficiently 
dilated to allow icjiosition to be proj)erly elTeeted, or if the 
<!()rd comes down again after having been replaced, a de 
Kibes’ bag should b(‘ introduced aft(‘r careful reposition of 
the ])rola])sed loo[) ; this will 
etTnctually ])r(^vc‘nt rociirrcuicc^ 
in addition lo dilating the 
cervix. In a breech jirosenta- 
tion the ri^k of compression is 
docidc'dly less. If the ooid 
can 1)(3 jH’operly rc^plaecd. it is 
siilKciont to pull down a leg 
and leave dtdiverv to nature* : 
if tluue is dilliculty in re- 
placjing i<, tin* dilating bag 
should bo employed. 

When the eervix is fidh/ 

(lilaifjfJy [)ro1apse of the cord 
should in all e ases he treated 
by immediate delivery by 
vcr&ion or forceps. Jf tlu‘ 
head has passed the hrini. the 
cord ciinnot possibly ))e re- 
placed nor can version be j>er-. 
formed ; rapid extraction with forcejis olfers the best chance ^ 
of saving tlu^ child. 

Prolapse of Limbs. OecHsionally a vortex presenta- 
tion is eoniplieated by de.seent of the arm or the leg, so that 
the hand or foot enters the pelvic brim along witli the head 
(Fig. 208). This occurs more frequently vvitli prem*a,ture 
labour or wdtli twins, or when the pelvis- is contracted, 
than under normal conditions. Such a presentation is 
visually called comj^lex. Prolapse of the foot is much rarcir 
than prolapse of the Iiand. When the head is of small size; 
prolai)se of the hand does not prevent natural didivery ; if i 
however, the cervix is fully dilated, fh <4 hand should be 
replaced undojr antesthesia, and the head then delivered wdtli 



Km. ‘JOT. * In^tniraental Bojiosi- 
tioii (it PniliLjiM'd Voiil. 
(Cjliiliibiji.) 
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forceps, care being taken to avoid compression of the arm 
by the blades. Barlicr in labour, when the cervix is incom- 
pletely dilate<l, version should be peiiormed. 

In a transverse presentation both the arm and the leg 
sometimes become prolapsed, and along with them a loop of 
Jbhe cord may descend. This gives a complsix i)resentation 
which offer.s consiflei’ahle diflficiilM('s in diagnosis. The 



Fio. 208. — i'rcseTitiitioii of tho Ifead and Arm. 

((ilalul>iii and Blacker.) 

treattnent is version in all cases, when the labour is not too 
far advanced for this operation to be safely performed. 


'■ Pelvic Contraction 

The female pelvis may be variously altered in size alone, 
or in size and shape, by errors of dcvelopijient, by local or 
general bone disease, or by the results of accident. The 
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frequency of pelvic (ion'traction varies greatly in different 
localities, being niucli more frequent in te.rge cities than in 
rural districts. Among over 60,000 labours in the Uni- 
v<,‘rsity Klinilc in V’ieixTia between 1878 and 1896, pelvic 
contraction occurred in 2-6 pur cent, of all cases. At Queen 
(lliarJotte’s Ngspital, London, it was found that in 10,00jpk 
labours 4 per cent, of cases of contracled pelvis ' occurred^ 
A large number of differetit types exist, but most of them are 
of I’are occurn'iicci. and their effects upon the course of labour 
have not. received detailed individual study. Two types are, 
ln>wcver, of comparatively frequent oecurroncej and must 


/ 


l^'Ki. — (ieiiorjilly Contracted I’olvis. 

tlierefore be fully eonsidered ; t1»o others Mill be only briefly 
referred to. 

1. The Generally Contracted Pelvis (Small round pelvis : 
Pelvis ie<piabiliter justo-minor). — This form qf pelvis 
(Fig. 209) differs from the normal mauily in size, aU the 
diameters being pro'portionntely diminished, while the general 
shape is preserved. Minor differences, however, exist in the; 
inclination of the plane of the brim and in the curvature of' 
the sacrum. The promontory lies at a level higher than, 
normal ; and the angle made by the plane of’the, brim 'with ; 
the horizon is therefore somewhat increased (compare; 
Figs. 106 and 209). 1’hc concavity of the sacrum from side! 
to side is deepened, while that from above downwards is I 
diminished ; these changes slightly exaggerate the diminu- , 
tion of the an^ero-postorior diameter of the cavity. All the ' 
dimensions' of the outlet are proportionately reduced. The 
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8hapo of tlio false prJvis is unafTeotfMl, but its iliaim^ters are 
also (liniinislied. NSoiiiclitnes pelves of this vaiiety approxi- 
matiog to Ilit* male typo are met 

Nothing is dofinitclj' known of tlio causes of this form of 
pelvic contraction ; it is said to l)o tlie vaiiety most com- 
piOJily met with in America (Edgar), but in European 
countries the raehitie forms predominate. It may be met 
with in women whose development is otherwise Jiormal ; 
it is also freipjently found in dwarfs wlio are not the subjei'ts 
of rickets. 

2. The Flat Pelvis. - -'^riie eliaraeh*! istie featuii's of Ihi^ 
form of oontract(‘d pelvis arc : (I) rediietion in length of tlie 
conjugate diameter of the brim, and (2) an abnormal eurva- 
lure of tJie iliac cn\sts. 'fwo vari('ti('s arc* ilistingnislied — 
vi/., one in whieli no other changt\s than those just nu*ii- 
tioned are found, and one in whuh ehange s also o(‘(uu* in the 
pelvic cavity and outlet. l\y simie writ<Ts thesc^ varieties 
are respectively termed non-mchitic and rachiiii\ the la1ti‘r 
being attributed to rickets in all eases. By others, botli 
v^arietios are attributed to riekt'ls, and they are then re- 
spectively termed the (dliptieal or siw pl( lint pelvis^ and the 
rerrifonn flat pelvis. 'Fhe latter is ek'arly riekety. bill the 
eviden<*e upoti which the ff)rmer is attributi‘di to ri(^k(‘ts is 
inconclusive, and avc shall therefore iid(»pt the narm‘S 
non-rachitiv. and rachitic flat pelvis for these two varieties. 

In the nvji’rachiiio flat ptlvh^ tiu* dcforijiity is never 
extreme; the patient is usually wi^ll dtjveloped in other 
respects, and shows no rickety cliang(‘s in any otlier part 
of the skeleton. The anterior portions of the iliac crests are 
not incurved to the same extent as in the normal pelvis ; 
conscquentlj^ the distance between the anterior supinior 
iliac spines (inters pi nuns (Hameter) does not maintain its 
usual proportion to the distance between the summils of 
the iliac crests (intercristnl diameter). Tliis alteration has jio 
inJlucnce upon labour, but is u.sefiil clinically, in furnishing 
an indication of tlie condition of the pelvic brim. The con- 
jugate diameter of the brim may be n.dneed to 3 indues 
(7'5 cm.), but in this form of flat pelvis it is very rare to find a 
greater reduction than this. This cliango, to which tlie 
characteristic flAtHming is duc^, ajppears to be c^iusc'd by slight 
forward disjdacement of the upper part of the sacrum. 
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ti’jinsversf^ dianioter of the brim is increased, cithcsr 
Jibsolntrly (over 5^ inches), or at any ratfc relatively to ilie 
length of the conjugal The oblique diameters of the brinij 
as well as all thosci of the cavity and outlet, are unaltered.. ' 
In the rachitic flaf pelvis the deformity may be, and 
usually is, inufrh more pronounced than this. Such evi- 
dt‘ucM*s of rickets will be found as curvature of the shafts 
of tJi(' long boiu‘s and (enlargement of tluiir epiphyses, 
beading and b(*ndijig of the ribs, and perhaps diininutiv'c 
slatiiri'. In markcMl eas(ss the pelvis sJiows a scries of charac- 
teristic ehanges. T\\c outward displacremeiit of the anterior 



portiojj of lh(^ iliac crests isuell inarkf'd. the iliac foss;x> being 
din'(‘t(‘d nearly forwards, instead of forwards and inwards 
(eompare Pig^'. lOt and 210). The saenitu, softened by 
diseas(^ lias b<*en both b(‘ni and (lisf)laeed forwards by the 
pressure <^f the body-w(‘ight ; tin*- promontory has thcTcfore 
Ihhmi (*airi(Hl rieai'er tothe symphysis, and the concave anterior 
surface lias Ix'conn* Hat, or it may be ev(‘U sliglilly convex 
(Figs. 210 and 212). In addition, rotation of the whole bone 
lias occurnul round a horizontal axis passing through Uie 
centre of th(‘ sacro-iliac synchondroses ; thi^ brings the 
promontory si ilj lu^arer the symphysis, rfnej carries the coccyx 
fuHhor away from it. The outlet of ^ rachitic flat pelvis, on 
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the other hand, if? larger than normal (Fig. 212). Its antero- 
posterior diameteris increased by the rotation of the sacrum 
just described. Under the pressure of tlie body-weight 
transmitted^ by tlie innominate bones through the hip-joints 
to the logs, the lateral pelvic walls bulge outwards, inoroasing 
the transverse diameter of the brim ; also the isclvial 
tuberosities are Ccarried f\irthc‘r apart, thus increasing tlic 
width of the pubic arch and the length of the transverse 
diameter of the outlet. On looking into such a jiolvis 



Fig. 211. — llachiticj rulvi'^, extroino (lugroo : I'lltoml Uurvatuio 

(n' the 1 liac Cmst.s. 

The iMativp ii\rr«*;ihO in th*- Iraimv' i\sv.‘ iliampt'or w wi‘ll slinwn. 

from below, the large dimensions of lln; outlet contrast 
with the contracted (;t»iijugate of the brim and the greatly 
exaggerated prominerna; of the saciral promontory (compare 
Figs. 212 and 216). 

Sometimes in a rachitic flat pelvis the bodies of the pubic 
bones are distinctly incurved (beaked), encroaching still 
further upon the conjugate of the brim ; when the latter 
doforraity is well marked the pelvis is sometimes called, from 
the shape of the brim, the, figiirezoJ-iighi.racfiiUc flat pelvis. 

The changes in,a tnarked case of rachitic |flat pelvis may 
be summarised as follows : 
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■ False. Pelvis . — Relative increase in inlerspinous diameter, 
Prim . — Conjugate diminished, transverse increased, 
shape renifomt or figure-of-eight. 

.Outht, — I’ransvtsrse and aiitero-postorior inerdhsed, pubic 
arch widened, or in some cases mirrowed (beaked)." 
.Cavihj. — Aii^,erior surface of sacrum Hat or convex.- 
The ge.nerally contracted flat qtelvis (flat justo-minor pelvis) 
is a form in udiich diminutive, sixe is associated with rachitic 
flatie-ning ; the shape is that of the rachitic flat pelvis, but 
all the dLiameters are diminished in length. This form of 
pel vis is usually associated with advanced rachitic changes 



lilli. — 'I’ln! < hillH of it Flat Pelvis' M‘on from liolow. 

in the skeleton generally, one of the most frequent of these 
being lateral curvature., of the spine (scoliosis). When this 
change is prcsejit the resuiting ptdvie contraction is asym- 
metrical or oblitpie (Pig. 2 1 3). If the spine is fairly straiglit, 
the generally cbntnicted flat pelvis remains symmetrical. 
The resulting deformity is, in either case, extreme, and'gives 
rise to more serious diJliculty in labour than either the flat 
pelvis or the small round pelvis. 

In the Vienna statistics alrca<ly quoted, the four varieties 
— non-raehitic flat pelvis, rachitic flat pdjvis, generally cou- 
trfUited i>elvis, and generally contracted flat pelvis, accounted 
for about. 96 pei|ceut. of all eases of pelVio. contraction ; the 
remaining varieties are accordingly very uncommon. The 
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cxtrei^o cases of polvic eoiitraeiioii mot with in tJiis coiuitry 
usually belong trf'tlie generally coiitracled Hat variety. 

Generally enlarged Pelvis (Pelvis a'qiiabiliter jiislo-inajor). 
— ^This is nbt a contracted pelvis at all, but a [lelvis of greater 
size than the normal, though juoportionatt^ in all its tlia- 
motcrs. Its iiiHuenee is not, as a rule, unl'iiivourable, but it 
may bo one of the factors in the causation of precipitate 
lahonr (see p. 442). 

Diagnosis of Pelvic Contraction, \\4iile ilu* presence of 
a contracted pelvis may be surmised fixim tlio diniJautivo 



statute of the patient, from gem^^aI ovidenccjs of., jackets or 
other txaio disi'u.ses, from himeii^ss, or from the pendulous 
eondition of the abdomen in pn*gnaney, it can only bo 
certainly recognised by nuiasurcment. In tlie ease of a 
inultipara an obstetriCj^ history of previous dillieiilt labour, 
in which tlu*. child vvas born dead or did not survive more than 
a day or two, should always arouse suspicion of the presence 
of pelvic deformity, although this will not* in all such cases 
be discovered. Tire anatomical pelvic diameters deserilx^d 
on p. 207 cannot be measured clinically, but certain other 
measuronxmts of thd'living subject can be UY^de, from which 
the size of thi^ true pelvis may be inferred with approximate 
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accuracy. Such measurements must be made with great 
care, as it is very important for practical purposes to note 
the degree of contraction present iri any given case. 

l^ho measurements of the pelvis which can; be taken in 
the living subject are external and inte't^ncih They should, 
whenever posgible, be taken with the pelvimeter ; some, 
however, arc best measured with the fingers, - Methpds of 
(estimating the size of the pelvis are called clmicqt pehnmetry. 

most usofiiftdorm of pelvimeter for (external measure- 
ments is tJiat of Oollin, 
shown ill Pig. 214 . It 
consists of a pair of calli- 
pers, fnniislicd with iui 
index which shows the 
<li»tancc between the 
])oiut.s ill all positions. 

I^lie points can be sepa- 
ratc'cl from one another 
by oj)oning tlie instru- 
nuiut like a pair of f or- 
ceins, or in tlu^ reverse 
^direction by crossing the 
blades. The latter posi- 
tion i^s used for mea- 
suring tile transverse 
diameter of the outlet 
by pressing the crossed 
points ilecply into the 
pewneum, so as to bring 
them in contact witli the 
inner borders of tlu^ is- 
cJiial tuberosities. The instrument can also be used in this 
position for intcTruil measurements. In using it for external 
measurements the instrument should be held by the points 
— one.' in eaeli liand, ami carefully adjusted to the required 
diamelcr, by tirm pressure against the bone, (Fig. 217). The 
index is then read off. 

External Meas u remenls, — ( 1) In tersfinom Diameter, This 
is the distance between the outer borciers of the anterior 
superior iliac siftnes ; its average lengttt ig^Jjjr^iiiches (26 cm.). 

(2) Intertribal Diameter, This is tlie distance between 
E.M. 26 
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the outer borders of tJie iliac crests whexe those are widest 
apart ; the points* of the pelvimeter arc movetl to and fro 
until the position of maxiaium separation has been found, 
whieh is usually about inches behind the anterior superior 
spines. Its average length is 11- inches (27'5 cm.), from 
observations on the ca<laver (Sandstein) it appears that 
|thi.s ditameter approximately represents twice the length 
jof the tiansverse diameter of the brim ; and as the latter is 
very difficult to measure clinically, this relation becomes one 



Fid. 215. — ^Tho Liiinbo-wu'.rHl Spine with ii Ndniuil PeUis. 

(Modifieil feuti Jtniiiiii.) 

of practical importance. In a normally .shaped pelvis the 
Intcrcristal diameter is an inch longer than the intmspinous 
diameter. This proportion is preserved in the gmicrally 
contracted pelvis, although the length of botli may be 
diminished, but in the flat pelvis there is less than an inch 
of diflercnco between them, and in well-marked raidiitie 
flattening the interspinous may even be equal in length to 
the intercristal diameter. 

(3) External Conjugaie Diameter. This is the distance 
between the tip of, the spine of the lastlumb ir vertebra and 
the ccjitre of the upper border of the symphySis pubis . This 
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(Iianio1(*r can be best mtvisurcd in the erect position. The 
|)osl( ri(H‘ bony point is (lifHcull to find itrftii subjects, but in 
Ihifi vvonieii I hero is no dilfieiihy. Whenever practicable 
the lumbar spines should be counted, and a palpable pit or 
deprc'ssiou will usually bo found just below the spine of the 
liflh vc'rtebra. , One jmint of the pelvimeter is adjusted to 
this dc'pression, and the otlior pressed earefully" and firmly 
njiainst tln^ pubes in the position described. The average 
It'ngth of this diameter isy J to 8 inches (20 cm.). When the 



— Fin! i'll!! tJiiir tin; Wiillh ol' tlin Vrlvic Aj* h hv ralpiition. 


spiiu^ of tlu‘ last lumbar vertel)ra eamiof be elearly felt, it 
may l)(^ local rd as follows : the position of the two posterior 
superior iliac spines is first marked upon llu* skin ; Mliese 
jioints im then united by a horizontal lino ; a point I J (o 
1 5 inches above the centre of this line will indicate the 
position of the fifth spine. Shallow depressions can often 
be r('eognis(Hl over these three bony yjoints, and from them 
a rlH)ml>oidaI figure ^lay bo constructed uj)on the lumbo- 
sacral region ki%)wn as the rhomboid o\^lozcnge of Alictwelis, 
the lower sides being formed by the postiirior borders, of the 

26 — 2 
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glj^tei. pt^axisnoi muacles. the uppw: sides by lines joining, the 
fifth lumbar spin6 to the posterior superior iliac spine on 
each side. The relations of the three bony poiirts to one 
another can, however, best be recognised by marking out a 
triangle upon the back as in Fig. 21.5 ; the base line repre-sents 
the distance between the posterior superior iliac spines 
{jwslerior inter/ipinous diameter). The length of the latter 
is variable, and eonseqiiontly little imj>ortanoe can be 



Fig. 217. — Mcsiunrin" the Antoro-pistcTior Dianietrr ! Outlc 

(hmutn.) 


, attached to it ; the average is placed at 4 inch(‘s (10 cm.) in 
a normal pelvis. 

1) In the case of a normal pelvis*^ .31 to 3| Inches (9'5 to 
10 cm.) .must be deducted from the cxterrjal conjugate 
diameter to obtain the .true"* conjugate ; if the pelvis is 
flattened . 4 to ..41s4ncI^f IQ to 10‘5 cm.) should be deducted 
in ordfer to afiow for,^|^Tprward displacement of the u^jpcir 
part of the sacrum. • ■«. ^ ” 

(4) The size of the pelvic outlet can also be measure<l 
clinically and is of considerable practical importance. The 
patient should lie on her back with the legs Hexed and the 
buttocl!;s brought to the edge of the couch. The width, of 
the pelyif arch slu>ii|d fijqst be estimated b^ palpation, with 
tbs thumb in the mapipor shown in Fig. 216. After a little 
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c:^}>^ience a estimate <>4 tbe.;>a^|^^' WMle^'luecjiiira, 

or narrow m&y ^e ma^do, and this a^ot^Jfte a part of the 
routine examination of all pri^parse. Tlief actual meanni'c- 
inents need only be made ^betf^a'^^pieion exists of con- 
traction. The aid of an .assjstat^ ^..‘re<3[njrod for .tl^se 
inoasureinents* The ^tero-poat'i^jri^'^'is' taken from the' 
lower border of the syxhphysia to the Tast .&a^^^ ^oi^bra, a 
quarter of an inch;being deducted for the the 



218 . — Moasuvinff the Transverse X)iametor of tKo Outlet,. 

(Williatos.) ^ . ' 

' V ’ ' ' ' ’ ' ' . i 

. : ' 'v;-:, V ;y- . / 

.SftCrum (Fig. 217). In ineasuiing the transjmrse diam^^ 
the in n er borders of tho jgoJvisd.'ituberpsi.tiiM 
. witii tlio thu mb s (Fig. 218), and the dis^;^B mei^^ared 
between them. . . ' 

InUrn^, Measurements . — ^Theso ^ni' lie made with; the 
fingers*'*aloioe, or with an ‘inteinal ‘^bsdnieter. , ,,Tb® most 
important diameter to, bo eeti^uted^ hy ^liis ihiethod is* the 
conjugate of tbh brim. , ' ... ' 

(1) Conjugal. This is the distanoo from the 
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centre of the promontory of the wiorum to the centre of the 
lower border of tlie syin]>hyrtis (Fig. 219). It Ctan easily be 
nmasnred with the lingers when (he pelvic brim is con- 
siderably contracted, but it cannot be taken in laboiii* wIh'u 
the presenting part is fixed in the l)riin. In conmiOFi with 
oilier (finical nieasureinents, it has the di»si*dvantag(‘ tliat 
its relation to^the true conjugate is variable, afid dif'ficull 
to estimate precisely. On an average^ it may be said to be 
from 4 to I of an iiicli longer than tlu^ true eoiijugate - 
45 to o inches. . The factors wliich allect the <liag()ual 



Fie. 2ie.- — M<‘ji>uriiig tlio Diagonnl < Nmjugiitc. (N<tiii>.; 


conjugate to an extent which it is (Kfficult to estimali^ are 
tliQ thickness and depth of tlie symphysis, and the antjlc 
which it forms with the plane of tlie biim. 1'his measure- 
ment jpari best bo made with tlic patient lyiiFg on her back, 
the thighs flexed and supported by assistants, and ih(5 but- 
tocks drawn over the edge of tlic bed ; it can also, however, 
be made in the usual obstetric posture, when no assistance 
^will be required. The index and middle fingers are passed 
jinto the vagina and pressed iijiwards and backwards until 
I the edge of the promontory can be felt, with the tip of the 
'middle fing(;r. Ih a pelvis of normal si|e it is usually 
impossible thus to reach -the promontory. Care must be 
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taken not to injatakc the first sacral ridgg,fqrthe„pjo«j,ontory, 
for the diameter will then appear to be ibnger than it really 
is. When tliu fiiig<T is in contact with the ijroniontory the 
bone at a high(ii‘ hsvel can be felt to 1*006(16 so as to become 
more difficult to reach ; if a lower sacral ridge is touched the, 
finger pushetL furtlier upwards is still in contact with the 
Ijone. The point where the lower border of the symphysis 
(iomes in contact- with the hand is then marked off with the 
finger-nail, and after withdrawing the fingers the measured 
distance between this point and the tip of the middle finger 
re|iie.sents the length of the diagonal conjugate. In many 
cast's it is impossible satisfactorily to measure this diameter 
c.\'(;o]>t under aiia'stliesia ; this is especially the case in 
minor degrees of (amtraction. 

( 2 ) X'arioiis methods have htH'ii introduced to mea.sui*e 
tiw* true tsmjugatc and transverse directly }>y the u.se of an 
ilUeinal Jielviiueter. 'I'lio simplest form of internal iielvi- 
meter is iliat of Skiit-seh, which may bo used for both the 
eonjiigate and tran.sver.se diaim'ters of the brim. This 
instiiimeni consists of a pair of callipers with one rigid and 
ont' fle.xible arm. joined by a screw' but not furnished w'ith an 
inde.\. In nu'asuring the t ransverso t he internal rigid limb 
is passed into llie vagina and first guided up to the centre of 
the liijht lateral wall of the pelvic brim, while the poirit of 
tlic Ilexihle limb is adjn.sted to the tip of the left great 
Iroehanter. 'I'lni instrument ^s then withdrawn and the- 
distance l)ct-ween the point.s measured off. The rigid limb 
is again pa-s.scd and the point applied to the centre of the left 
lateral wall (J the brim, the external limb being applied to 
the same [toint as before. The instrument is then with- 
drawn ami the separation of the points again measured. 
T’he difference between the tw'o ineasiii’ements represents 
the length of the transverse diameter. In mea.suring the 
conjugate the tiji of the rigid limb i.s placed against tlic centre 
of the ])romontory, and the fioxiblo limb adjusted to the 
('eutre oE the upper border of the sym})hysis ; the second 
measuremojit is taken with the rigid limb placed n|^M)n the 
cent re of th(' posterior .surface of the .symphysis at its upper 
border. T’lie difference between them represents the true 
conjugate. ]^i practice this iustrument is dillicult to work 
with precision, and re<juires an anaesthetic. Experience 
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shotT^ that a rough estimate of the size of the transverse 
diameter may be' obtained by tlio simple expedient of 
ei^deavouring, with two fingei-s in the vagina, to trace the 
. pelvic brim from the symphysis back to the promontoiy. If 
the transverse is of normal length this is very difficult, even 
'Unde|f ansesthesia, but if contracted it will bo quite prac- 
ticable. This method can bo controlled by halving tho 
intcrcristal diameter. 

(3) Another method of internal pelvimetry must be 
mentioned — ^viz.. the method of Johpson. This consists in 
passing the whole. hand into the vagina, and endeavouring 
to fit the closed fist into the conjugate of the brim. The 
author of this method elaborated it to such an extent as to 
define a series of positions of the thumb and fingers, each of 
which represented a definite length from 4 to 3 inches, atid 
he claimed that he wa^ thus able to measuws tlie conjugate 
precisely. It is clear that, as hands are )iot of uniform size, 
there is abundance of room for error, which can only be elimi- 
nated by taking careful measurements of tlio hand in tho 
varions attitudes de.scribcd by Johnson before attempting 
to apply it. A furtber objection is that the liand cannot 
be passed into the vagina except immcdialcly after labour, 
and the method is therefore not available at the lime when 
measurements are most required. 

Clinical pelvimetry clearly yiehls results wliich are by no 
means ^tecise. One raeasnrSment must be controlled as far 
as possible by others, but ultimately the can*fully corrected 
diagonal conjugate is most to be j-eliod upon. Tlie most 
‘ favourable moment for acenrately measuring tlie pelvis is 
’immediately after deliverj’’, the patient being ansestlietiscd. 
No opportunity should be lost of taking measurements at this 
time in cases of contracted pelvis, so that previous diagnosis 
may bo confirmed or corrected. For practical purposes a 
rough estimate of the transverse is also necessary in order to 
determine the shape of the pelvic brim. Photography by 
X;jg,yj9 can be employed to show the of the pelvis with 
striking success except in advanced pregnancy. It is also 
possible by the accurate methods of radiography now 
practised to estimate the diameters of tho brim with a fair 
amount of precision. ‘ Another useful method of control, 
however, exists in determufing for any given case the 
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'rolatiow iJtt md. bej;weea.the^p0lv4* 

This call be done daring pre^iancy as 'v^ell ins in labouipj, 
and is usually employed in deciding upon tiie ojl 

treatment required in pelvic contraction. This method will 
be described in another place (p. 421), 

Pregnancy a/id Labour in Contracted-Pelves. — ^XfeS',cqurjje 
oi . prefj^natioy is not affected to any considerable ostont by 
pelvic contraction. There is no greater risk of abortion, 
and only a slightly greater risk of premature labour, than 
when the pelvis is normal ; the development of the foetus is 
not affected in any way, the full-time child being of average 
size and weight. Towards the close of pregnancy tlie uterus 
may become antoverted, causing a more or less marked 
(iondition of * pendulous belly.’ This is mainly due to the 
unusual height of the presenting part, which oamiot enter the 
narrow pelvis ; the level of the fundus is consequently higher 
than usual, and when spinal curvature is associated with 
pt'lvic contraction the forward displaronieut of the utents 
beconu's verj'^ marked. Multiparity, witli lax abdominal 
walls and diminutt-^ j stature, still further exaggerate the 
aiitcversion. .Pelvic contraction has bmi already alluded 
to as an occasional cause of incarceration of the retrovertod 
gravid utenis at the fourth month. 

The gcn(>ra] course of labour is modified by pelvic coh- 
ti'ii(;liou in various ways : 

(1) Abnormal prosontations tlircc or four times' com- 
moner in contracted than in iiurmal pelves ; the reasons for 
this have already been mentioned. 

(2) Prolapse of the cord is mueli commoner than in 
normal pelves. 

(3) When natural delivery occurs, labour is prolonged and 

tlic mechanism is modified. . . 

(4) Unless the, true conjugate is at least J^jinches, even 
with artificial aid the survival of the ^I d is seriously 
jeopardised. 

(6) Tim maternal riskg, are increased by the greater length 
and difficulty of the labour, and by the frequent necessity 
of employing artificial methods of delivery. 

(6) The fj^al, ris.l^s ato increased in natural delivery by 
severe compression of the he^ during ft.sq)assage through 
the narrow pelvis, and under other oiroumstahees by the 
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operations required to effect delivery, some of wliicli involve; 
the destruction of tlie feotus. 

The clinical phenonmm are iiiodified in sevt‘ral important 
particulars. When the degree of obstruction is coJlsidel'abl(^ 
viultJXlt uterine action may bo aroused, wliicli may cuther pass 
intoJf^^a^CQiitraction, or more rarely giv<^ place to jiccondary 
meriia. The cervix dilates slowly, and the lirst stage iS 
thereforo prolonged ; the bag of waters is voluminous and 
frequently ruptures prematurely ; great enlargement of the 
anterior lip of the cervix., from oedema, may occur fnun t lie 
compression of the lower uterine segment bet ween th<; lu^ad 
ajid the pubes. A large caput succedaneum fr^rms in v(;rtex 
or face presentations ; it may be so large as to present at the 
vulva before the lioad has passed the l)rim. lii a raeliilic 
tlat pelvis tlie ex[)ulsion of the head through the vulva is 
I often unusually rapid when the patient is a multipara ; in the 
'generally eontracte<l pelvis it is alway>s shnv and dillicull. 

The shape of the pelvis and tJu' length of tin; conjugate 
are the factors wliicli chiefly infhieiKH' Uie eouivse of labour. 
With the throe common varieties of contrai^ted pelvis in 
cases whicli are allowed to go to term, spontaneous deliv(‘ry 
o(;curs iu from 40 to (311*3 }u;r cent. ; the simjih; flat pelvis is 
the most favourable iu this rc'speel., then tiie g(‘m;rally 
contracted pelvis, and lastly the racliitic Hat jieJvis. The 
fre(iiieiicy of spontaneous flolivory at term diminishes 
rapidly In proportion to the diminution of the conjugate. 
Thus the Vienna statistics previously referred to show the; 


following percentages : 


C. V. 

. 9.1 i iu. --- (3'S ill.) 

spontaneous 7o’ii ”4 

0. V. 

. 9 =- (:{-0 ) 

oH-7 ‘V, 

C, V. 

• SJ „ - (:}-i ) 

l!'-7 ‘A'. 

C. V. 

• • .. (3-2 ) 

20-0 % 


Mechanism. — I. Flat Pelvis — {a) lii head presentation 
the mechanism is usually modifit'd iu the following manner, 
alth<3Ugh many variations may be mot with : The head 
jenters the brim more or leas extended, and in tJic transverse 
[instead of the oblique diameter. Parietal obliquity is 
^usually well marked in the second stage of labour. Whem tlie 
;co.ntractioii of the conjugate is conside^jabh;, lateral dis- 
[placement of tht? fiead towards the side^occupied by the 
^ occiput occurs early in labour j this is rendered possible by 
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ilu? iiicn^aHod longtii of the transverse diameter, and tends 
to promote Hexion, because tlie sinciput is delayed in the 



narrow conjugate, while (he occiput, having more room, 
is fn'c to descend. The n‘sult of rliis movement is that the 
hi-})arietal diameter is broiiglit into the wide lateral part of 
(l»e brim, while' (he bi-(einporal 
diameter engages in tlio eonju- 
gat(\ With anterior parietal ob- 
liquity the head passes through 
the brim by a movement of rota- 
tion round the j^romonfonj (Pig- 
220). As it d(?seenfls, the sagittal 
suture a])proaches the pubes, 
bringing the ])osterior parietal 
bone first into the cavity (Fig. 

' 220 (2) ). Rotation in the oj)positc 
t direction next oecui's, the sagittal 
suture approaching the sacrum 
(Fig. 220 (3) 'S and thus bringing 
; tlio anterior parietal bone into the cavity. With posterior 
I ])arictal oblicpii^/>r at the commencement of labour, a similar 
, movement of i qtation round iLe pubes ocilmrs. The mecha- 
nical advantage of this movement of rotation is indicated in 



IG. 221. — Wedge Shape of 
h\etal SktiU on Coronal 
Section. (Dakin.) 

c — cf. Hi-pariftal diaiiiotov. 

Saiii*r-s^ili-j)arit*l;iil ilKuiifjU'r. 
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Fig. 22 1 . The lateral inclination of the head which accom- 
panies this movement tilts tho bi-pariotal plane c — d, and 
brings into the brim a piano the diameter of which is indicated 
by 6-r--a. This is tho super-snb-parictal diameter, measuring 
about a quarter of an inch loss than the bi-parietal. The 
widest part of the head thus escapes dirc<it engagement in tho 
plane of the brim. Forwajxl rotation of the occiput will 
joccnr if the head is Hexed when it I'eaches the polvio floor. 
When the head has passed the brim, (hero will be no further 
liffictdty in delivery Unless the shoulders arc dispropor- 
dbnately large. 

If the movement of lateral displacement does not 

occur, as labour proceeds 
tho hedd may become 
completely extended, the 
]>ostorior })art being pre- 
vented from descending 
w'Mle the anterior part 
has sufficient space for 
this movement. This 
may result in a brow or 
face presentation. 

The moulding of the 
foetal head is modilied ; 



JFiO. 22 ‘ 2 . — Posterior Asiiect ot Fu-tul 
Skull : Kxtrcine Moulding < from 

Ijabour in flat folvis. (JlilicDiont- 
DesBaignois and lAjpngc.} 


there i.s well-markctl 
hitoral asymmetry, the 
middle of tho posterior 


parietal bone being much 
depressed ; but in the longitudinal plane overriding of 'the 
bones is not excessive (Fig. 222). Often a depression or a 
depressed fracture of the posterior parietal bpne is caused 
by the pressure exorcised upon it by the promontory 
(p, 643). Or, after birth, a depression may be found upon the 
posterior parietal bone, wffiich marks tho line of compression 
by the promontory in the movements of lateral displacement 
and rotation round the sacrum. 


(b) In. bteechf. prefiertiation the mechanism of delivery of 
the after-coming head is modified as follows: The hetwi 


engages with its occipito-frontal diameter ir^the long trans- 
verse diameter of the briih; a movemen^ of lateral dis-'^ 
pl^^ement, similar to that just ^described, should next occur, 
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and ,^y ^ movomont pf ps^naiou. OTVing tb ih^ * ■ 

wedge shape of the foetal skull on coronal section (l^ig. 
a certain mechanical advantage is obtained by the after^^j' 
coming head, inasmuch as tho narrow end of the wedjgg-r V 
i.e., the base of the skull — ^first enters the brim. Ti'hp' bi- ‘'- 
parietal diameter w'ill therefore tend to bo reduced some- ] 
wliat by compression during its passage, and the difficulty, * 
Avill thus be diminished. It is probable, however, that this ’ ■ 
theoretical advantage is uullilied by the fact that the after- t 
(■orning licad is not siibjc(:l<'<l to the process of mouMiug, ' 
wiii(;li in a coutraclcd pelvLs i.s of especial importance, by ^ 
adapting the sliajic of the licad to tho distorted canal through . 
which it has to pass. Rotation round the promontory, ' 
bringing first the posterior, and then the anterior parietal ' 
bone into the j)elvic cavity, will occur when the degi*eei,, 
of conti'action is considerable. 

11. Generally coal/racted Pelvis.— -hi this form of con- 
tracjted j)olvi ,'5 the mechanism of labour i.s not greatly 
modilied, as the propfjrtions of tho i)elvis are normal. In 
hmd presentation the movement of flexion is exaggerated, 
reducing the iliauictcr of engagement to the utmost poksible 
extent. Internal rotation is controlled by tho inclined , 
planes of the ischium, not by the pelvic floor. Upon the innefl 
surface of the isehitim a shallow' lidgc may be traced running'’ 
from the ilio pectineal eminence to the ischial spine ; behind; 
this line is a smooth bony surfjme* the posterior ischial plane ; 
in front of it is a similar surface, the anterior ischial plane ^ 
(Fig. 107). When the head lies in the oblique diameter' 
(first position) the occiput wrill come in contact with the left 
anterior plane, the sinciput with the posterior plane of the' 
oppo.site side. The imdinatiou of these planes is such that 
in contact with the anterior plane a body is directed forwards' 
and inwartls (towards the middle line), in contact with the 
posterior, backwaids and inwards. The effect will thereforer 
be to carry the head from the oblique into the an'tero-| 
posterior, diameter. Forward rotation of the occiput 'Will' 
occur in the first and second positions, b^k'ward ro^tioni 
in the third and fourth. Unless the bead tightly, fits the 
.pelvis this will not be produced ; . therefore it is only 

in the case of^ a generally contractcd'polvis, or a normal 
pelvic with an ^normally large head, that it can be looked- 
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for. It follows that backward rotation is the rule in occipito- 
posterior positiorift with a generally eonlrac^ted pelvis and 
a head of average size. Tlie passage of the head through the 
outlet is rendered uiiiisually difliciilt by the diminution of 
the antero-posterior and transverse diameters of the lower 
pelvic strait. Jn this resj)ect great difference, exists lietween 
the flat and the geucially contracted jH.dvis. 

lu breech presentafion also the mechanism of labour is not 
apprccial)ly uiodified, hut, owing to the reduction in length 
of the diameters of the outlet, displa(‘ement of the arms is 

very frequent* and thc' delivery of 
the aftei’-corning head is unusually 
difficult ; for this reason breech pre- 
sentation is v(‘i*v unfav()nral>le to 
the fadiis in a gi'iic^rally contracted 
j)elvis If extension of tlu^ heaiU 
should occur perforation will he un- 
avoidal)l(‘. 

The moulding of the head is of 
the normal type, but is extreme ni 
degree (Fig. 22:5) ; det)ression and 
fracture of tlu^ Ikuics aj(‘, however, 
more uncommon than in a Hat 
pelvis. 

Labour is more difficult in a. 
gerterally contracted pelvis than in 
a Jlat pelvis witli an equal length of 
conjugate, for the reason that the 
former is contracted througJiout,- the 
latter only at tlie brim. In the Hat ])elvis all difficulty ceases' 
w'hen the head has ])assed the brim ; in t he generally con- 
tracted pelvis the delivery of the head through the narrow 
outlet is the most difficult sta^e. 



I'ic. -F.xtu-mr IFcjul 
Motildini^ fnmi l..ih<)ur 
generally <on- 
Iraett't I *1 vis . ( Uav - 

b<air.) 


Management of Labour in Contracted Pelves 

The size of the pelvis is the most important point to bo 
conaidered in deciding upon the mctliod of obstetric manage- 
ment to be ap2)lie(l td any jmlividual case, ^’he most impor- 
tant diameter to be considcred is the conjugate of the brim, 
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and it is convenient to amilige cases of pelvic contraction 
in three grouj)s according to the length of^his diameter. 

A.Jfirst Degree. (C.V. to 4 inches). — It must in the 
fnsl place be recognised that in th's degwje of pelvic 
contraction there is a fair prospect that delivery at term may 
occur eitluM- naturally, i.c. j$pontaneousl 3 % or with the aid of 
|ys:<^*eps. The cfiances of this favourable termination arc 
greatest in lh(‘ ease of young w'oin(?a with their first tliree or/ 
four labours : in a priinigravida the j)rospect is to some' 
cxlcnt complicated l\y the difficulties usually associated 
with a first labour ; it niusl, lumever, be added that pelvic 
cont JiK’tioii of the fii-.st flegree frcciuentW goes unrecognised 
in a first prc'gnancv, and is first suspected when difficulty 
in laboiii' occurs. In the case of a mullipara who has already 
had nianv'^ children the prospect is also l(\ss favourable, for 
in such women the nterns has lost j/ower, and is accordingly^ 
ur)al)lc to accom[)lish that effective moulding of the fcetal 
head whii'li is l•(Hluil•od if it is to f>ass safely. 1 hrough the 
narrow diameters of the pelvis. Tnlcss the true con- 
jugate diameter measures at least 51 inelies, labour at tClIll 
very sc'Jdom terminates favourably, although occasional 
ions in v\hieJ) a foetus of average size has passed 
Ihi'ougli a narrower pelvis than this may b(* met with, hi 
the ('ase of a generally contracted pelvis 5^ inches is a safti 
limit to adopt, as the diltieiilties are greater than in a flat 
pelvis. • 

The rt'ports of Q\ieeu Charlotte's Hospital show that 
(luring tire seven years JfiOolo 10] 1 one hundred and .seventy- 
six cases of pi'lvie contraction of this degree were delivered 
in tlio hospital witluuit any maternal mortality, although 
willi some increase of the rate of puerperal morbidity (see 
p. 545). Jjabour at term iiiuU^r these conditions frecpiently 
recjuires lire assist anec' of forceps, for in one hundred and 
seven case's forceps were iM'quired, as compared witli sfxty- 
iiijie cases in wJiich delivery was spontaneous. TJio foetal 
risks are not serious in pelvic contraction wlicu delivery is 
spoiilaucous : in thc! si.xty-ninc cases of natural delivery 
all the infants survived but one, w^hich, though born alive, 
succumbed to injuries received during delivery, i.e. the 
foetal mortality Vas P4 per rent, among the (me 

hundred and sev&i cases delivered by forceps, in seventeen 
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the child died either during labour or the first few days of 
life, gi'^g a foe^l morlality for tins method of delivery of 
16-7 per cent. 

From these considerations it is evidemt that when cases of 
pelvic contraction, in which the true conjugate is at least 
inches, are allowed to go to term, labour requires judicious 
management, ajid resort should not be made to the use of*' 
forceps until it is quite eY,ident that spontaneous delivery 
will not take place. Every opportunity sliould be given to 
the natural forces, by moulding to adapt the head to the 
abnormal shape and size of the canal through which it has 
to pass, Tliere are two requisites for this process — ^viz., a 
atrppgly and regularly acting uterus, and a prolonged second 
stage. Prolonged moulding by the natural forces involves 
much less injury to the foetus than the violmice done by 
dragging an impeifectly moulded heatl through a cojxtracted 
pelvis. 

In all such cases the second stage of labour must be 
closely watched, and the mcchtuusm stuilied witii care. In 
the case of , 41 flat ppjyis the prognosis is considerably affected 
(/by the kind of parietal obliquity wliich is present ; m the 
anterior variety the mechanism appears to> bo easier, for such 
cases are more frequently delivered spontaneously, and are 
more favourable for forceps extraction tlian the posterior 
variety. The position of the sagittal suture acconlingly 
becomes an important prbgnostic indication ; if this suture 
is found posteriorly when the head is detained in the pelvic 
brim the progno 8 i.s is favourable. The overlapping of the 
, bones at the lines of suture should also be wateshed, and the 
more marked tliis change becomes,, the bettor the prospect 
of safe delivery. When moulding is rtdarded by insufficiency 
of the contractions or by rigidity of the cranial bones, the 
passage of the head is rondcre<l much more difficult. Jn a 
generally contracted pelvis well-marked parietal obliquity 
is unusua.! ; the liead is generally well flexed, bringing the 
posterior fontonelle into a central position in the pelvis, and 
this point, together with overlapping of the bosnes from 
moulding, form the most important features. 

A prolonged second stage is to be ontioipated, and is 
indeed requisite foi^a successful result. In. all cases thrm or 
four hours m^iy bo allowed, an 4 in many instance^ this may 
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be considerably exceeded without any indication of ‘ ftetal 
distress ’ appearing. (.Uirefxil observaiioif of the strength 
and rate of the foetal heart sounds should be made at frequent 
intervaJs. The forinalion of a large caput during this period 
is to be anticipated, and is not a sign of serious importance; 
Attein})ls to dejivfrr liead l)y tlio high fon^cfj.s operation 
(see p. Hhe) wliih* th(^ l»ead is merely engaged or but imper- 
fleetly moulded ai (» shongly to ho deprecated : st'rious injury 
to the cluld's Jiead is almost inevitably caused by this pro- 
cediiH'. Wher) it is evi(l(M)1 that the head is descending and 
becoming well m^^ulded, ami U\ere are no signs of foetal 
distress, lh(' usi‘ of forec'ps sliould 1)0 witlilield as long a.s the 
mother ean l)e eneouraged to continue her efforts and there 
is no evideruje ot (d)st.ctri(i (*xhaustion. SJiould the advance 
of (lu*. Jiead ct'asc* or lh<; pains Ix^ccuue inelTectivCj forceps 
must he, t'niploy(‘d. lu Il)(' cas(‘ of a flat ])elvis, when tJie 
liea<l luis passv<l (hicuigli Uielirim. fon*e}>s need no longer be 
v.'ilhheM, as (l(‘liv'(M'\' tlinaigli the eavily aiul outlet will be 
easy, lu a generally e out meted jHilvis the expulsion of tlie 
liead beeomes iuerc'asingl y flinieull as Ihe outlet is reached, 
and force})s sliouUl not he applied till tlie li(‘-ad has reached a 
lower It^vel. 

'Fhe, siK'cial |)oints recpiiring att(*iition in forceps delivery 
tJirough a eoniraeted pc'lvis A\ill lie rehu’red to in a later 
section. 

B, JSeroufl Ihijrre ((\V. 3 to iiiclies). — WJieii the con- 

jugate measures :U inches or upwards, delivery hy forceps 
' can lisua-lly h(' (^fl'eet<'d w hen labour is eonducted throughout 
in the manner (Userilu'd in the last seetion. In the case 
of (xdves smaller than this lailiire with forceps is not uncom- 
moil, ami the metlunls of delivery wliich may ]jc practised 
aftei* forceps Jias failed must next be considered. 

If the cliild IS dead it is oI>vlous that a destructive^ opera- 
tion may suitably be performed ami tlie liead delivered by 
craniotomy, (.^are must lie exercised in deciding that death 
has occurred, for mistakes are not infrequently made. If 
the. foetal heart has been kept under observation during the 
second sta.go its cessation can be determined without hesita- 
tion ; but if thcjiearl has not previously been heard by the 
medical at-tendant, careful and ropeatM observation must 
be made before fleciding tliat the heart-sounds ■hav’^e ceased. 
B.M. 27 



418 


ABNORMAL LABOUR 


Other signs of facial dislrosa niaj^ be present wliieh will lend 
su])port to this cohelusion. 

If the child is si ill alive the cdioice of the method of 
delivery next to b(‘ adopted is by no means an. easy one, and 
somewhat sharp ilitforenees are to be met witli in the practiee 
of different schools of midwifery. The alternative's are 
deliv'ery by Civsarean section, and delivery tlirough the 
natural passages by the aid of ojie of the operations dc'sigjied 
temporarily to enlarge tlie ])elvic canal — viz., symphysiotomy 
and pubiotomj" or hebotomy. These proe(‘dures will be 
d('-scri1»ed in tlie section (healing witJi obstetric opcnalions, 
and their relative mcMits cannot be discuss(‘d profitably until 
llie methods of j)erf(jrming them Jwivc^ (jonsidered. It 
ma 3 ^ liowever, be said that tln^ maternal risk is not a]>preei- 
abJ^' greater for oiU‘ than f(U' th(‘ otlun*, ajid 1ln‘ clnince 
of the ultimate survival of the (iiild is better with f ■avsarean 
section than with the other operation. In this coimtry 
delivery 1 ) 3 " (.’a'.sarean section is regarded with the greater 
favour, provided that thcTe is reasonable seeurit 3 '’ that 
the uterus lia.s not betai infeetod. \\in‘n th(^ r'ondilions 
are such that it is likelv" that infection has occurred, all 
operative* j)rocedures an? attended with s(‘rious maternal 
risks, and craniotomy jnust be considered (nen if tlie ehild 
is alive. In some Continental clinics and in Dublin pul)io- 
tonw is preferrerl to eitJier (,’«vsarean s(»c1ioj) or symphysio- 
tomy. 

C. Third Degree. (C.V. uncler 3 iiiclies). Deliveiy of a 
living and viable ehild is imp<?ssible through a |»elvis so 
small as this. WhtMi the diagnosis of contraetion of this 
degree is first made, during labour, seed shoidd 

be performed at the earliest possible moment. Ff labour 
has already been ])rolonged and the child is dead, extraction 
by craniotomy can be i)crfonned in all but Ihe most extreme 
cases (see p. 737). 

Prophylactic Management. - Two prophvlactie measures 
have been extensively practised to facilitate delivery in 
cases of pedvic contraction, viz., (I) prophyUiefic podalic 
ven'iion, and (2) ihduetion of premature Jahour. 

(I) by the external or conibined methods 

(see p. 672) has bcicfl practised in cases of flat pjs^vis for the 
theoretical reasons which have been already* set forth in con^ 
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siili;?*iii^ tlio mochanisni of delivery of the after-coming 
liefid (|). .S7ti). E\})erieiK-c of this metTiod lias, however, 
shown it to possess oiu^ great disadvantage, viz., that the 
nee(^ssity for haste in d(^livering tlie aftcT-eoniiiig head 
r(Mid<'i‘s it iin])ossih1e foi* moulding to occur, and coiise- 
<|uently eonsi^lerahle force may be required to extract it,., 
causing serious injury to the liead. The results as regards 
tlu‘ hetal mortality accordingly compare unfavourably with 
those ol)taiFU'd l»y dc'liv^erv with forceps in the manner 
deserilH‘d above'. In (‘ases of flat pelvis it is belter that 
))ic'(‘('h fjR'si'ntal ions sliould he eorieeti^d before labour, as 
would be. done if llu' pc'Jvis wer(‘ of iu)rmal si/^e. Two 
advantages are traiFied thereby, viz., (I) a more aeeinate^ 
d('t('rminal ion of (he relative sizes of the bet us and thoj 
pi'lvis can be obtained, and (21 tlu' head piesmit atiou offers! 
t li(' heller (hanc** of (h^liv ('ring a living cliild. 

In (‘as(\s of generallv contracted pehds ])rophylactic 
[)oda.li(* version shouhl ru'vc'r hi' ))erfornied. 

(2) hidttcJiiUt of Pr( ttKifid'd Labour. -The object of iii-' 
diieijig ])renialiiri* lala)ur in pt'lvie eont raet io!i is to avoid 
oi‘ diminish difliciilty by arranging tliat labour shall eonie 
on at a linu' wlu'ii the fietus has lu^l leaehed its fnl! develop- 
menl. and n<‘eoiflingly tiu' ilimensions of the head are less 
than at term. Tins ])!()(‘edur('. is not atti'iidial by any 
appreeiablt' niatc'rnal risk, but if iuvolws the serious ditfi- 
eull y that premat me infants art' weakly and more difficult 
to rear, and ofti'u rerpiire skilled att('ndafiee for a long 
])eiiod after tlu'ir biiih. This difficulty is naturally more 
seiMOus among the jxior than among the well-to-do classes, 
but as the great uiajoiit y of eases of pelvic contraction neeur 
in women of tlu^ |) 0 ()rer classes the diflieulty is imdoubtedly 
a grave oiu'. 

Prophylactic! iiidnetiou must therefore stand or fall by 
the fcetal and infajitile mortality wliich attends it"; the 
procedure cannot be considered successful unless the infant 
not. only survives its birth, but subsequently makes such 
progress as would give it a fair chance of life. In estimating 
the betal mortality of ])rophylaeti(' induction, all eases in 
which the ijifar^t dies duruig the first fourteen days of life 
must be included, and there remains !^n>o doubt as to the 
exact i)roportion of infants which, being discharged, for 

27—3 
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instaHee, from a lying-in hospital at the fourteenth to the 
' twenty-finst day, feurvivo the first year of life; '"Tfte later 
mortality, inasmuch as it could bS very largely avoided by" 
proper management, is not, strictly spcalciug, to bo regarded 
as the outcome of the method of delivery. 

The infant’s chance of survival is influenced mainly by 
two factors — (a) the size of the pelvis through whiclj it has 
to.p.ass ; (b) the period of development whicli it lias attained. 
To a great extent these are oppo.sing factoi-s, for nlthougli the 
smaller the foetus the nioro easily it will ^lass through the 
pelvis, yet the smaller the fmtus the less chance has it of 
surviving. Experience of the operation shows that a 
premature infant of 4l pounds and upwards has an excellent 
cltance^of life ; this weight is attained under normal condi- 
tions at about the thirty-sixth week (p. 57). It follows that 
if the pelvis is large enough to allow a child of tliis size to 
be delivered without injury, induction of premature labour 
may- fairly be expected to be successful. Fuii her e.\pe- 
rience has shown, that unless the conjugate diameter 
measures at least inches (3| inches in a generally con- 
tracted pelvis), the risk of injury to the child during delivery 
is sa great as to contra-indicate induction. 1’heivfore it 
may be said that prophylactic induction is most lilcely 
; to be successful when pregnancy has advanced as far as 
' tile thirty-sixth week and the conjugate of the brim measures 
at least 3| inches. 

In the case, of a pelvis with a conjugate definitely c.xcocd- 
ing 3 J, inch.es there is good prospect of the successful <leliv(jry 
of a living child at term. Under these oircumstan(!e8 labour 
need not be induced in a first pregnancy, but if there i.s a 
jhistory of previous difficulty and lo.ss of the child during 
•labour, induction may be practised. 

Having decided that a case is a suitable one, as regards 
the size of the pelvis, for treatment by prophylactic induc- 
tion, the selection of the proper time for interfereiico requires 
very cai^ul consideration. This caimot bo settled by definite 
rules, for while a fairly correct estimate of the size of the 
pelvis can be made by clinical measurements, this is not the 
.case with the fcetal head. The size of the fmtus at a given 
period of pregnancy is not constant, an^ some women 
"habRually bear children of a,^normally largh size. Accord- 
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ingly the proper tjiagJpjJijdagtl^^^atfi^ 
J.ai^jaxd.Eelyki3a^asyi»«iettt6.J^^ rf; 

In every case it will clearly be of advantage to the. child.' 
to allow pregnancy to continue as long as possible, and, it 
therefore becomes necessary to form an estimate, as accurat^; 
as ]>ossible, of 4hc relation between the size of the pelvis ad^' 
that of the frotal head. Direct measurements of the head in 
view cannot be made, and the method adopted is to. detor '^ 



Fin. 2il. — Tlw' Hi-niamuil Metlwxl of Estimating tho liclRtivo Siws of 
tho Fcji'lal Head and the I’elvic Ih'im. (Miuiro Korr.) 

mine.from time to tiine that the head is not too, la r g o .to be 
. jgushed^flown into the brim of th&.pc^is. 

This estimation may be made by the external or tjie 
combined method. In either case the head must, of course, 
be presenting ; external cephalic version must therefore be 
first performed if the presentation is abnormal. In stout' 
women it is difficult to get a satisfactory result even und^i; 
ansosthesia. In the .ej?fefn<»Z^imK.thqd the' patient lies upon 
her back with the shoulders slightly raised upon pillows. 
Tlie head is thep located, and seized by the two hands in the 
* first pelvic grip * described on p. 3l5. • Grasped between 
the two hands the head is then pushed s]^pldi)y down and 
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back into the pelvis. A little experience is required to 
obtain a convincing result, and the procedure is much more 
easily carried out under ariiesthesia, wJiich. however, must 
be pushed to the point of complete muscular relaxation. 
-The combined oz’ bi-manual method illustrated in Kig. 224 
is that of Miiller as modified by A^uiu'O Kerr,; this also can 
be much more easily carried out under aiuesthesia. The 
patient lies at the edge of the couch in the modified litho- 
tomy position, tlie legs supported by assistants or in a 
Clover’s crutch. Two fingers of tlu^ left_haiid are tluMj (2 
passed into the vagina into (30idact with the head at tlio 
brim : tlie thumb is passed in front of t he pubes so as to feel 
the upper part of the head through the abdominal wall. 
With tJic right hand the head is tlmii puslu'd down into tlie 
pelvis, its descent being observed by the fing(‘rs and thumb 
of the left liand. Ihossure upon the fundus hy an assistant 
is sometimes also required. It is thus possible, in a favour- 
able case, to dolormiiie whellier tli(‘ greatest diameter of the 
head can be made to pass into tlie brim. 

Another method of estimating the relation b(‘tween the 
size of the head ar.d that of the p(4vis has been introduced 
recently by yon Herff. He measures the distance b('tw(?eii 
Ujer JSfth lumbar spine and tlie most prominoiit part 
anteriorly of the child's head. If this is equal to or less 
than the external conjugate, the head v.ill enter the brim 
without difficulty, Tf it is I cm. longer than the external 
conjugate, delivery may bc3 effected spontaneously with tlu’i 
aid of Walcher's position (p. 711). If the excess is cm. 
or more, the case will present very considerable difficulty. 

The. first estimation by tlicso methods should be made 
not later than the thirty-fourth week. Jf it is found that 
' the greatest diameter of the head then passes easily into the 
< pel vis^ pregnancy may be allowed to continue for anotlicr 
week, wlien the manceuvre is to be repeated. As soon as 
difficulty is experienced in depressing tlie head into the 
* brim labour should be induced. A certain amount of 
reduction in size may be confidently anticipated from 
moulding during labour. 

Before definitely undertaking induction for pelvic con- 
j traction, an examimxtion under anassthesia should be made, 
the diagonal conjugate beipg carefully measured, and 
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cstiinalioii made by tlie combined method of the relative 
sizea of the head and tJie pelvis. * 

Prophylacitic induction is extensively practised at Queen 
Charlotte’s Hospital under the (30iuiitioi)s described above. 
In 10,000 labours there were 20G cases of induction ; among 
Ihese there Wii^i no maternal mortality, but 26 of the infants 
did not survive ; the remainder all left the flospital doing 
well between the twelfth and twenty-eighth days. The 
maternal mortality was therefore nil, the combined foetal 
and infantile mortality 12 () per cent. Voii Herll has recently 
published statistics from the University Clinique of Basle 
w'^hieh show fa^tal and infantile mortality of 20 per cent., 
calculated on a series of 120 consecutive prophylactic induc- 
tions, the method of induction employed 1)eing rupture of 
llie membrnnes. Under carefully s(‘lected conditiojis it may 
therefore bi» considered that this procedure wall be successful 
ill upwards of SO pc'r cent, of cases. 

A |>rematnre, induced labour is to bo (louductcd on the 
same jirinciples as those laid down for labour at term in 
(aintnicted jielvis. Instrumental interforeiu’c should not be 
re((uired in more than 15 p(ir cent, to 20 per cent, of cases, 
and forceps dc'livory should ju'ver be resorted to at an early 
stage, for there is no doubt that extraction with forceps is 
more likely than a prolonged second stage to do harm to the 
child. 


Rare Forms of Contracted Pelvis 

A. Due to dis('aso affecting the skeleton generally. 

(1) Ofifeornnlacic pelvis. 

( 2 ) Psc U(lo-oste6m<i hide pelvis . 

B. Due U) disease of the pclyiq joints. 

(3) NayeJe's or Oblique pelvis. 

(4) RobtrVs or Transversely contracts jielvis. . 

(5) Oblique pelvis due to disease of the hip-joint, 

U. Due to disease of the vertchra^cglumn. , 

(6) Funnel pelvis ; Kyphotic pelvi$t. 

(7) Scoliotic pelvis. 

(8) Spondylolisthetic pelvis. ♦ 

D. Due to'tumours of the pelvic Ijqnes. 

(1) Osteo'iYialacic Pelvis (Malacosteoii Pelvis, Triradiate 
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I’lO. 22.>. — Oi»teoinalacir with Motlotuto iJofoniiity. 


Pelvis). — O.steonuilaoia. or irKjlliHtiK ossium, produt-os a 
characteristic pelvic deformity shown in Figs. 225 and 22G. 
The softening produced by this disease wt'akons the pelvic 
bones so much that they yield to pressure in all dircelions, 
with the result that the pelvis collapses and entirely loses 
it« /ihapc. The lateral pelvic walls fall iti, this change 
becoming first apparent in relation to the. anterior part of 
the brim in front of the acetabula (Fig. 22G). Tliis produces 
the characteristic ‘ beakuig ’ of tJic pubes. As the dtiformitj'^ 
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progresses the pelvic walls may come almost in ‘contact, with-, 
one another in their anterior parts. The s acru m beepmea- 
diisplaced forward, the spine is curved, the l^akih^ of: th|S'. 
pnbic bones increases, the iliac crests become twisted^ and. 
extreme deformity results, the pelvic brim being reduced to a 
triradiate slit (Pig. 226 ). In addition to the changes in the 
pelvis, marked deformity of the long bones and of the yerte- 



227. — Phoudo-ostoomalacic Pelvis. 

bral column occurs. Extreme degrees of jjelvic contraction 
arj caused by this disease. 

It has been found that removal of the ovaries sometime^ 
arrests the morbid process in the bones, and in consequence' 
Cgesarean..S0Qtion,- followed by remoyal of th©. 
oyajiqs, has been advocated as the best treatmeftt duriin^ 
pregnancy. Cure of existing deformity is- of course impos- 
sible, but in a certain proportion of cases the advance of the 
disease has been ^arrested by this operation. Abortion may 
be induced in tlm early months as a^ ^tort^vej iq, tbe 
radical and curative operation. 
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(2) P,$eudo-o^f07nalacic Pclria , — This varif^ty is duo to 
rick ets, and has received its name from the I’csemblance 
it presents to osteomalacic, contraction (Fig. 227). The 
pubic bones are slightly beaked, but the lateral pelvic walls 
have not yielded to the same extent as in the former variety. 
The anterior portions of the iliac crests not normally 
incurved, so that the interspinous equals or exceeds the 
intercristal diameter in lengtii. Severe rickets is the cause 
of the deformity, and general rachitic changes in the skeleton 
are? always associated witli it. Treatment in 2ne?gnancy is 



*22S,“-Xu^o1o’s IVlvis. 


governed entirely by the degree -of contract ion present. 
The recognition of this and the foregoing vai’kity is faculitatod 
by the obtrusive signs of general bone disease which accom- 
liaiiv them. 

(3) Ni^elefi Pflvis . — This variety is caused by dJuiieajift 
. m iafauc^^^^ ill .or oi 

jsynchouclroscs ; as a result ankylosis with bony union of the 
ijoint occurs, and tlie development of the ala of the sacrum on 
ftlie affected side is more or loss complotdy arrested. The 
resulting deformity is shown in Fig, 22S., On the affected 
side the ilio pectineal line is almost straij^ht, and the great 
sacro-sciatic notch is much ’-narrower than its fellow. The 
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synujhywiH pulns ia displaced for { inch^or more to the 
sound side of tins mesial ])laiio of the body. The obliqiie 
diameter of the sound side (the right in Mg. 228) is con- 
siderably diminished iu the whole pelvis from brim to 
outlet ; the op]) 0 »ite oblicpic, the transverse and antero- 
posterior diameters, ai-e little, affected ; from narrowing of 
the. sacro-sciatic noteli, the saero-cotyluid diameter {jtromon- 
tory to batik of actstabulum) of the affected side is very 
eonsiderably less than its fellow. Tlic distantie. between 



1220.- -Robort’s l^elvis. 


the posterioj’ snptiiior iliac spines is reduced, tuid the pubic 
;u‘eh is asymmetrical. • 

'I’hc diagnosis of this form of contracted j)elvis is difficult. 
The ])aticiit. is usually well tlevelopcd, and may show no sign 
of lameness, or of general bone disease. The oblique and 
saow»-cotyloid diameters are very difficult to measure 
clinically,- and, as we have seen, the diametem which can be 
estimated are not greatly affectetl. The flattening of the 
lateral j)elvic wall on the affected side can be recognised by 
careful digital examination under anacsthesid, and the lateral 
displacement of the symphysis pubis is a valuable ii^ication 
of the condition^ An a:-ray photograph of the pelvis is the 
best method of diagnosis. Labour w'ill be difficuit, as the 
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^-dimmution in the area of the pelvic brim and cavity is 
considerable. 


{4) Robert’s — ^rhls form of pelvis is dtip t d bi-. 

occurring 

in infancy ; the lesion is the same as in ^agole’s pelvis, but 
it affects both joints (Fig. 229). The ala of ^ho sacrum is 
imperfectly developed ujion both sides ; both ilio-iiectineal 
lines are nearly straight ; both sacrn-sciatic notches are 
diminished in width. The result i.s a marked diminution in 
the transverse diameter of brim, cavity, and oulh't of the 



Fifl. 230. — Oblique Pelvis duo to (Congenital I Wsloeiition of Left 

Feiiiiir. 


pelvis ; the pubic arch also is narrowed. The distance 
between the posterior sujrerior iliac spine.s is considerably 
reduced. Diagnosis is easier than in Nagele’s pelvis, as t.ho 
transyci’se. diameters of the brim and the outlet can bo 
more readily estimated than the oblique. 

(5 r Q^yp^e Fidvia due to diseofteiaf.Jhe hiv-'ioint. — Vt^rious 
ih^rms' of oblique deformity may be produced by subluxation 
‘ q| the^ hifi. (which may be uni- or bi-lateral, congenital or 
. infantile) and by_ caries of the joint. . tSpinal curvature is 
fdniost always assodiated with these lesions] The resulting 
lameness and deformity wiS^iroct attention to the condition 


CONTRACTED PELVIS 

of the pelvis. In Fig. 230 it will be seen tb'at there is wejl-,'; 
marked tilting of the pelvis, and the flattening of the .lateral 
pelvic waU affects the sound side, reducing the lungtli of the, 
leffbblique diameter. ' ' ' . 

Pelves . — ^In this form the im^rtahiT 
changes are found at the pclyie outlet^ which is contr^t^ 
ill both its transverse and anl<!ro-i)osterior diametepi. In 
consequence of the transverse contraction, the pubic arch 
is also narrowed. 'I’he funnel jaOvis has recently lieen 
carefully studied l)y Whitridge Williams, who found that 



- -Kyphotic Pelvis. 


in Baltimore this form of contraction is fairly frequent ; 
he measured the pelvic outlet in- 2,215 consecutive cases, 
and found it contracted in 135, i.e., a proportion of 0’1 per 
cent. Thei'e are no similar statistics for this country, and 
those from {Continental clinics are contradictory, 

Williams describes two varieties, of the funnel pplyis — ‘ 
th^fljjjyiZe and the comp lex. In the fnntlel pely^ 

the measurements of the false pdyis and of the up^ir pelyfe 
strait are normal'; contraction of the ou^t is the.<mly 
change. In the copwUsx; varietY changes occur nr. ..other 
parts than the outlet ; thus the pelvis may be generally 
contracted, flat, br rachitic ; or the sp^e .m^ show angular 
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curvature due to old-standing caries, a variety of funnel 
pelvis to whicli* fhe name of k-ifphoiic is usually aj)[>lied. 
Fairly conclusive evidence has been adduced that the simple 
funnel pelvis is caused ..by ly,pilio-sacral dLS&iimUUion, i.e., 



Kig. 23‘i.- -Tlio Sju riini imd Luiulfar Vt'rtolna* Jioiii a ( 'umj of 
SpoiulylolistlieMS. (XeiigobaiuT.) 

by fusion of the fifth lumbar and first sacral vertebra), so 
that ‘the sacrum consists of six pieces instead of five. 

Diagnosis of contraction of the outlet may he made by 
palpafioH of the pubic arch and measurement of the trans- 
verse and antero-postejior diameters in the manner described 
on p. 404. VY^en the transverse diameter is as low as 
3^ inches (8 cm.) and the antcro-postcrior diatneter as low 
as 3J inches* (9 cm/) a diagnosis of funnel pelvis is certain 
(Williams). ^ 
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Labour is not affected by the simple funnel* pelvis until) 
tJie head roaches the pelvic outlet, whefi an insuperable| 
obstacle to delivery may be encountered, if the degree of 
cojitraction is cotisLrlerable — transverse diameter below 
22 inches. In the conifdex varieties labour will be affected 
by the other j»elvic changes. If fpn 3 ops fails fo deliveii 
the head through a eoiitraeted outlet, (^rajaiptomy should 
be j)erfonucd if the cliild is dead, pubiotorny if it is alive. 
Williams lias shown that the' latter ojieration is especially 
useful under these conditions, as the effect upon the outlet 
6f division of tlicjiubie bone 
is .very marked. (Vsareaii 
section is unsuitable exeejit 
in the ran*, instances in 
wliich the eontiaet ion of 
the? outlet may ha.va> lieen 
recognised eai’ly in labour. 

(7) Scoliotu' FdH'S. - - 
Lateral curvalure of tJie 
si)ine may prodiiee a cer- 
tain amount of a, symmetry 
of the pelvis, one side being 
somewhat moie nanny tfian 
the other. Only sli^^ht 
degre(*s of |)elvic. cemtrac- 
lion ean, howevi*r, be pro- 
duced in this way. Wli<*n 
associated with rickets, sco- 
liosis may inodnco an extreme degree of obli^pio deformity 
associated with flattening. 

(8) kyponflylolifitluitU Pthns.- -This ('xtrcmely rare form of 
pelvic contraction is due toji;tt’>vard.didacaUoairc^ 

the body of the fifth lumbar vertebra (s]>ondylolisthesis — 
crTTwSuXo?, vertebra ; oAur^iyort?, gliding). The luYnbar 
vertebriu become displaced, descend into the pelvis, and of 
course greatly diminish the available length of the conjugate 
diameter (Fig. 232). In addition the pelvic outlet is dimi- 
nished by forward displacement of the lower part of the 
sacrum and tlie coccyx. The resulting deformity of the spine 
is obvious, and on vaginal exandnatioii t^he displaced lumbar 
vertebrae can be'Vecognised. • ^ 



--S{u*r;il lixostusis. 
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(®) of the, Peivie. Banes. — Exostoses, either 

"single or multiple, are sometimes found in the pejiviSi the 



N&egele « Malacoeteon 

Fig^ 234 . — The Outline of the Pelvic Brim in the Ihrincipal 
Varieties of Contracted Pelvis. (BuinmO 


' csommmest positions for thpm being the anterior surfape of 
t he sa crum (Figv^^S) and the posterior ^urf^ of the ppbes. 
lit [the latter, poedtion a smM exostods which has been 
tbrerlookec^; ,ttia^ nhexp^ted , difficdlty u!t labour. 
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Cartilaginoiift or sarnomatoua growths of large sfee are.soixie-' 
times piet with, and may cause insuperaible obstruction to 
delivery. 


Abnormal Conditions of the Soft Parts 

Ovarian Tumours. — When situated entirely , a&we , //ms 
pelvic 6rim,*tliose liiniours do not give rise to much difficulty 
in labouj', even though of very large size. They may occa- 
sion some exaggeration of uterine obliquity, and thus JcjS/d 
"to abnorma l presontatijpjis ; l>iit in this situation they never 
(ifiiise obstruct ioji. Axial rotation of the tumour, leading to 
serious consequences, may occur cither during pregnanc 3 ^ or 
in th(' ])uer])erium. The diagnosis of a large ovarian tumour 
in the abdomen as a rule is not difficult during labour ; the 
differential diagnosis of h^^drainnios lias been already referred 
fo (j). UiQ). Operative treatment is rarclj" called for in 
labour, and should lie iiostjioned until the patient is con- 
valescent, uiiU\ss acaite symptoms arise during the jiiicr- 
pcriuiu. 

When situated vdiolly or partially in the pelvic cavity^ 
ovarian tumours cause serious obstruction in labour ; they 
then lie below the ]jresenting part and prevent the descent of 
the feetus, and its passage through the outlet (Figs. 45 and 
235). SjiontaTieous delivery, althougli very rare, may,,pccur 
ways; (1) the* tumour, if cystic, may be 
ruptured by compression, and the collapsed cyst may then 
be too small to prevent the passage of the foetus ; (2) the 
tumour may rupture, the, pcJjVic floor and be cxijelled in front, 
of the presenting part, .either through the anus or the vulva ; 
in such cases the pedicle of the tumour may bo torn com- 
pletely across, so that when expelled, the tumour is entirelj' 
free from iffe attachment. If the obstruction proves 
insuperable and is not artificially relieved, 
qfiey us will occur. 

The diagnosis of the presence of a pelvic turner is easy 
during labour ; but fibroid ^nd qyfflftp tumours arc often 
mistaken for one another, for under continuous pi-essure a 
cystic tumour becomes tense and its walls o^demato^, so 
that its consistence appears to be thateof a soft stolid mass, 
while fibroid tplnours lose their naturally hard, consistence 
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Fig. 235. — Ovarian Cyst obstructing^ tiabour ; Partial l)ilut.itiAi of the 
Cervix ]iu3 occurred. (Buium.) 


to Jbe gcnerall:y recomB Oieiaded. for so mucli injury is caused 
to the tumour in dragging the body of the foetUs past it that 
peri^nitis from bruising and rupture frequently ensue in the 
puerperium, occasioning ja high maternal ‘mortality. In, 
®i^£^ptioWl cases it may, however, be the safest expedient 
.t^ftdppt, as,, jfojr. instance, when the unfay nnfft^fi gn ^ owpd- 
*5^J9l^tbavPS!:fe»tren^^e,;p!ar£Qijn^ 

suchjl^g ^^j bhe c oi laps(^ 
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toEi!PtPJaX*4ttljllg. IftlW Bhould he j[)e¥formt^ by the 
abdominal route* ; special caro muBt be taken in seeming 
the vessels, and this is much more difficult by the vaginal 
route. If the tumour is adherent in 'the jpouoh df Oou^i>9 
it may be necessary to make a very long incision, amd turn 
the utenis out of the abdomen in order to allow room to 
deal witli the tumour. Or the child may first be delivered 
by Ca'ijjUi^aii section in such cases. 'Fhe best time to perform 
the operation is towards the cud ol the first stage, for thej 
cervix being dilated, the child can bo delivered with £orc<^s| 
by an assistant us .soon as the tumour has been removed.^ 

11 performed in tunc, the prognosis is good both to mother 
and child, although ovariotomy in labour is, of course, 
more serious than in pregnancy. 

Uterine Tumours. — The two eoinmoii<*st forms of uti‘rino 
t uniour fibromyonia in the body, and eanoer in the cervix 
- -are not intri'quently encountered in connection with 
pregnancy. 

I’iu* inHu(*nco exerted by uterine fibroids upon labour 
is governed almost entirely by their position. Those wh^q h 
.occupy the lo\»ei- uterine segment, or any part of the cervix, 
even wlien of comparatively bmoli sixe, cause scrioiut.ahatKua- 
liou to delivery ; this results partly from their bulk, but 
mainly from tin* fact that they prevent the normal dilatation 
i of these ])ar(s during l.ibour. It is not easy, before labour 
eommences, to tell whether a iibtoid tumour situated in tht* 
lower part of the ut<*rine body will cause obstniction or not,' 
for such t umours, when they do not encroach upon the lower] 
uterine .segment, may, by the action of the utenw, become 
drawn up into the pelvis as labour proceeds, so as not to' 
hinder the birth of the child. Fibroids of the utei^o body' • 
which are intei/ttitial give rise to 

irregular utenne. adaon. and sometimes cause aoat-paJtiijm 
haBmQrrh.a ge by interference with muscular retraction. * Sup - 
j9mtg»£aZ fibroids, as a rule, exert n p c^ec t whatever upon 
laboirr ; but when growing from the lower part of tKb 
posterior utoriiio wall they may become ine ar|oera ted in. the 
pouch of Douglas, and give rise to the most serionj o bst yuc" 
tion (Fig. 236). Fibroids in any position are liable to become 
tho pnerperium if the sterility of the uterine 
cavity is not \uaintained. A uterus which contains a 
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fibroid tumour is, however, not more likely to become 
infected during cir after labour tlnui one which doeis not. 
Fibroids arc also liable to undergo certain degeneriit^e 


S^ub-peritoneal fibroids 
In. fundua 
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Oe cxternixTn 


SiLb-peritonea.1 Titaroid 
in pouch of Bou^aa 

FlO. 2.%^ — Tiabcmr obstrurted by a Fibroid TiimcMir; C?crvix partiy 
dilated/ (Huuini.) 

changes, apart from infection, during the jjuerperium. 

^ »0, labour,' but riiay 

bepopio detached tftid exp^ed during labour or in the 
■puerperium. : • ^ 
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^yectiment turns entirely upon the question of obstruction; 
If it is clear that there will be , insuperable obstniction, 
tile best treatment is to allow pregnancy to continue and 
perforin or near-term (p. 721), which 
may be followed either by h vstorec thorn y (remov^al of the 
lit (inis) or nijqincc t mv {removal of the fibroid). It can? 
seldom be said, Jiowever, before labour that insuperable 
obstrucliou will result, except in tlie case of ic^terstitiaX^ 
cervical libroids, and sub-peritoneal fibroids whicb^4iave 
become iiicarccTaled in the pouch of Douglas. Fibroid ' 
tumours situated in tlie body of tlie uterus tend in all cases 
to become displaced upwards as prc'gnancj^ advances and 
Lbe giowth of the ut(*rus progresses. In this ivay a tumour 
which is found in eaily pregnancy to occupy the pouch of 
Douglas, in a position likely to give rise to serious obstruc- 
tion, may lie drawn up above the ])(dvic brim before term 
is readied. In its now position obstriiclion to labour is not 
UiH’essarily caused at all, and natural labour luay bo awaited 
h>ng, as iho circumstances permit, of. the adop44o*i • of 
suitable operative measures should difficalty arise. Labour 
in a fibroid uterus always gives rise to a certain amount of. 
anxiety, but the actual degree of dilliculty which may be 
met wit.li is not easy to foretell. The Ciesarean operation, 
should it prove necessary, may in such cases be performed 
with perfect safety if there has been no previous interference. 
The juducliou of abortion for an obstructing fibroid tumour 
is a ili/Ticult and dangerous operation, for it may prove 
ini])ossibl(‘- to secure adequate dilatation, making the 
evacuation of the uterine cavity a matter of extreme diffi- 
culty. In coiKseriuence, tJiis procedure is not tq , ]>p a.d vis|ed. 

Cancer of the Cervix, — Advanced cancer of the cervix is one 
of the most serious complications of labour which con be met 


witli. OAviiig to tile loss of the normal resilience of the 
tissues, dilatation is impossible, and spontaneous delivery 
can only occur after extensive lac*eration. The puerperiuo^ 
may then .terminate fatally from infection througlT ploughing 
of the lacerated tissues. Treatment consists in delivery by* 


^fjpanrnan section. follDwad.-by- aupm-vi^ina.] 

t,l]q p^tfiiais .through healthy tianue ; when the child is dead 


it may be delivered by craniotomy if suftoi^nt dilatation can 
b,e„ 3e.PV£?ii. to render this practica^s-** 
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'y Early camser of the cei'\'ix often 4oes not.pievent delivery 
yp^. fnas nafUralM : BfftU -Tv ”^*"*‘**^^^ Y i'hon beeper-.. ' 

■ The treatment of oaneer 

of the cervix in pregnancy has beomr^erred to on p. 217. 

Rigidity of the Cervix. — ^The tt^rm ‘ rigidity,’ as applied 
to the cervix during labour, has a strictly conventional 
significance, and may bo understood to include all the con- 
ditions in Avhioh dilatation is retarded. In one class of cases 
the cervical tissues are to all appearances healthy, although 
dilatation is slow or incomplete ; this condition is called • 
functional rigidity of the cervix. Tn another class some 
morbid condition of the cervix is present, to which the fault 
may be attributed ; this is called organic rigidity. 

til Functional ria iditv is met with in primiparre much 
more frequently than? in multipara). It ni^y arise from 
irregular or weak uterine contractions in ’the firsi stage of. 
labour {mmomJmMa ) ; from p renta tJiire „ruptiiro..nf Jhe 
ipepbranes resulting in lo.ss of the natural cervical dilator — 
the bag of waters ; from morbid, adhesipp of the ippinbraufi^ 
ijtLlb& lower uterine segment, preventing the formation of' 
the bag of waters ; from an lumsual density of the cervijcal 
tissq es. met with, as is believed, in elderly primiparse (over 
thirty years) ; f rom ce dema of the cervical tisaue%io 4 bjfiBjJ,by 
c^prcsjtipn .when the pelvis is coutr«,ctcd, or when in .i. 

pelvis the vertex is .pxtended ; and possibly, in the 
last place, from s pasm odic contraction of muscular fibres 
in. the .cervix. It will be seen that some of these conditions 
,, are in reality abnormalities in the mechanism of dilatation. 

Tlve gliiuc^l result of functional rigidity of the cervix is 
pro longation of the first stage of labour, which may be 
delayed for many hours or even for a day or two. The 
jmother is then, naturally, greatly fatigued, but in other 
{respects the maternal consequences are not serious. 

. . IPfig^as th e membjanea..remain,mnruptured..thme^i8 
tOvthe foetus. Clinically speaking, cases may be . 
idividbd into two groups ^ those in which the painet are weok^ 
tftnd tho^e in which the pains are strong, yin ihe fc^m,or 
^xitnaiy liteHim ipe^ia (see p. 443) is also present, and is-an 
.'^pbrtant fMtdr in’ 4auslp|| tho_ difficulty in jdilat^ion ; in ; 
the uitietju& aetibd'^ iiormsl. . . .. 

cana L 
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aotion of the uteniH Ih at fault, the treatment fa tbaLu)f 
primiiu ry uteme Jucalia. On the other l&nd, if the 

.ati^ong, inha.iaianna- -of oh)oro£oim> ' auffictent 

tu produce only slight anaesthesia, and tho administration of 
^oraLv or . bromide in n'peated small doses, are useful 
remedies. Bul^ the inosl useful of all is the hypodermic 
injection of scQnoIam iiiQ,. and JhorphJ^ic, as described on 
p. 444. In the spasmodic variety, it is said that local appU> 
lation to tho cervix of a J.0 per-cent, solution of cocaine is 
useful, but the recognition of this variety is difficult. If 
luoAns Mfu uu'iucce^sful, dilatation must bo assisted,, and as 
this involves veiy little risk to the inother it should not be 
postponed until she is tired out. If the external os is about 
tuo-lhirds dilated and the head pioscnts, the patient should 
be amcg^ietiscd. dilatation comjileled by the finye cs. and 
fo nye ps at‘**onL‘e ajipUed. In a bny'ch. }>tesentation a }m 
should be pulled down. If, however, the teivix is less than 
two-tliiids dilated, a ijc JRibes’ bag should bo introduced : 
this will dilate the eer\ ix in an hour or two and delivery can 
then bo ottoetod. 

(2) Qtynnk lUjidity of tho cervix nmy be duc to atlhcMOn 
oLtUSrliip'tof.thc Ob cxternuiuto one another, to small size of 
the os .cxleinuin {jiuu-hvh oi>). to h^'pui'trupluc ehtngufiop pf 
thaoervix, to or to tho preseuco of a Sl&aJiXlfStic 

ruL. 4 olid cervituU. tumour. (fjJbrQid. and nudignant cagyiaal 
tumoww, already considered, may also be legardcd as causes 
of organio rigidity. Small size of the os externum in a 
priinipara somciinies loads to a curious form of partial 
dilatation of the cervix, in which the whole of the cervical 
canal becomes fully opened up except the os externum itsdf^ 
The head descends low into the vagina, the waU of the cervix 
is tightly stretched ovei it, and may bo mistaken for the 
unruptured bag of waters if tho small aperture representing 
tho 08 , and situated upon tho low'est part of tho bulging 
swelling, sjiould be overlooked. J[f in such a cos© Jhe 
ujterine pains arc strongs 

cervix may. occur (Fig. 237). ^ijHoyra 

should be dealt with by jgSBt/OULi 1^© oth©r 
may bo tre%ted cither by or by, some method of 

ny yiffictfll dikda^ on. In^oni^^^sfbty tb©, bea)/,^|jroa1i]X|ont 
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H 1*1 performing this small 

operation an ana?stlielic will not bo rcquii-cd unless the 
patient is’ unusually nci-vous ; a Sims speculum should be 
passed to expose the cervix, and with scalpel or scissors two 
deep incisions should be made through the ceiTical tissues 
at the sides of the os, one passing backwards and to the 
left, the otlier backwards and to the right. An interval of 



Fig. 2.*}7. — Tnins\crHO Lncovftlion of tho Anterior Cfjrvicjil Wall and Non- 
dilatation of the Os Mxteniuui. (Diagrammatic from a case at 
Queen ClmrlotteV Hoapitul.) 

,»an hour or two should be allowed in order to see if the uterine 
, contractfons will now complete the dilatation naturally. If 
I this does n<A occur the dilatation should be completed with 
. the fingers, under ansesthesia, and forceps applied. If 
• eicatrices are present, the incisions should be marie through 
,|the cicatricial tissue, and dilatation should then be allowed to 
proceed naturally. The sani^ methods of artiUcial dilata- 
m,a3& be employed as in the case of functio^nal rigidity. 
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Rigidity of the Pelvic Floor. — T n. elderly (over 

thirty) tlie i^criiieal hocly and the other^issues composing 
tlio iiolvic floor apiJcar to be deficient in elasticity,., ftnd 
conscqxlently dilatation of the vulva at the end of the second 
stage docs not proceed normally. The hea<l may therefore 
he delayed for, a long time n|)on the yjclvie floor, slightly 
distending the vulva with each pain, but unable to OSCUpo J 



Kui. 2;{8,— -Kpi^iotoiny in a J''iico Presentation. (I'Mgnr.) 

unless the uterine contractions arc unusually powerful,- 
tOffiCKs will be rpquii'cd-to .ojiitrftGt it. On the other ‘hand, 
if the uterine action is violent, the hcatl will be diiven by 
great force through the undilated vulva, causing a -ataifijlg.. 

Occasionally in such cases the vulvas 
does not dilate at all, and a laceration then occurs in the . 
perineal body betu^eon the fourchotte and the anus, through 1 
which the head and body of the child osdape. . ITiis is termed 
centra o r i ntra -^erinfal rupture. It is nbt always mteial in f 
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podtion, and'the latter term is therefore preferable. Atten- 
tion must be paid In all such cases to the proper management 
of eacpuldon, and time allowed for the perineum to stretch. 
If a tear appears to be inevitable, two lateral ineisiofts may 
bo made in the anterior edge of the peiineum lepisiotomY l ; 
when tearing occurs it will then follow thq lines of these 
• incisioiiH and be directed backwards and outyranls away 
from the lectuiii, thus avoiding the risk of lacerating the 
sphincter am (Fig. 238). 




Abnormalities in the Action of the U ter us 


Precipitate Labour, (’ases aie occasionally met with in 
which labour proceeds so lapidly as to disturb tlic normal 
mechanism, the gta^es of dilatation and expulsion occpQiijag 
q\p^u ltan eouslv. or being indistinguishable from one another. 
AJEter only two or three violent pains have been telt the child 
may suddenly bo expelled, and Vio followed immediately by 
the after-birth , the whole pi occss thus appai ently ooeupymg 
•only a few minutes It is difficult, however, m such oases to 
eliminate an element of uncertainty- vik the possibihty that 
uterine contractions, painless but effective, have been in« 
piogress unobserved by the patient, and have effected the 
usual dilatation; the violent pains whicJi* suddenly ensue 
thus lepreseuting only a jirecipilato second stage The 
cpnditious whicdi lead to precipitate labour aio oxcoasive 


force of the uterine contractions, and diminishe d esistaiKsgs 
in the pelvis. Nothing is known of the causes of the former , 
but as instances of the latter may be mentioned the iusto- 
pelvis and the r eloift d ox the 

floor, often met with in multiparao. 


Precipitate labour is iui£iiiY.ourable both tp tlip 
t jm ehild . Rapid exhaustion of the uterus leading to 
post^pwtam_|jygcg2fiS^^ may occur, or the process of 
uteime ^ P- seideus 

cei;yix perineum may occur in primi- 
parte^^ in conse<|uen^ there ^ increased risk of s^sis. 
Owing to the fact that the patient is taken unawares, 
delivery may occur in thi^ .erect position and the child n|4y 


ba Jcflled.bj/' a &n th@ if the^gyj} flives way under 
the strain. Manytndtmiees have occurred ^here it has 

,, I* 
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expelled into the wator-cloMet. Of 800 Caises of prooipitafe ‘ ' 
labour collated by Bayer, it was found that in only 15*6 per 
cent, was the patieni delivered while lying down. The oppor* 
tiinity of treating such cases will seldom arise ; uterine 
action should bo retaided as mucli as possible by the free 
administration, of ^hlornform.* 

Uterine Inertia. Two \aiietics of uteiino ineitia are » 
dchciibed, ptiwanj and secondary ; these are really dibtinct 
ronditions which have nothing in common, but it is c6n- 
vejiioiit to letain the* names by which they are usually 
known. 

(1) Piimayy infrtin is a condition in which the uterine 
conti.ictions aic nn^fteclivc, the ^resistances bcin^y^ — 
i.e , tlie iietus and pelvis aie ot normal size, and there is no 
(MUse of obstruction The first and second stages arc greatly 
prolonged, and assiht«ince m delivery is frcMpicntly reij^uired ; 
the thud stag*' is howexer, in all lespects normal, therefore^ 

the j itetyMlp M f y j f rn 

Th<‘ contraelioius may bo either fcebfo'OT’ 
partial, or both teidile and partial ; the inteirals arc usually 
iiregular and piulonged. Sometimes the patient complains 
ot almost ooiitniuous severe pain, but on palpation only 
teeblc, and often paitial, uterme contractions can be Xelt, 
yet these c oiUi actions may appear to cause luueh more 
sexeie pain than the effective contiactioiis ot a normal 
labouK* 

It is met with moie eommoiijy in primip ^rap than in 
multlpa^a^ and is not associated with enors of general health 
or development. Sometimes a disturbance of the normal 
mechanihm of labour,- such tw yyfiialib^ton bion of tho, fl{prus 
(hydramiiioh, tvyns), ante-partum rupture 
’bfapes, fw appears to indu^ primatyj 

itwrlia. Frequently, however, no such cause can be dis*. 
CQVCi^ed, and the condition has then been referred tojdfifiiulhiei 

the Jito»fl,jrefio2Sjiistipd>*^ 


vbedusITmsi^, ' 

Evacuation of the bladder or ijept;^ . when these vifi cera ar e 
full or over-full, oftenproducesa favourable influence, and 
it is fair to conclude that such conditions may reftexly dis- 
turb uterine contraottons. Nothing ts definite^ known of 
any form of degeneration of the uterine muscle which may 
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cause primary inertia. Umisual nervousness ou the part of 
the patient is often observed, and may possibly in some way 
disturb the normal imiorvation of the process. 

The ffisults of primary inertia are, as a rule, not sei;iQiis 
gither t o mother or child . If tlic mother is allowed to remain 

! n constant pain and without sleep for twenty-four hours or 
onger, .she will beoomc greatly exluiusted, and such cases 
lave been known to terminate fatally. As long as the 
njyeflabranes.remain intact the fuitu.s will not suffer. 

TrecUnietit. — 'I’he management of a labour complicated by 
priimiry inert ia grc'atly taxes the strwigth and patience of the 
mother, and, it may be added, of the doctor and the nurse 
also. The general indication must be said to be to postpon e 
tj>t |i}i,ti v e in terference as Ibug as possible ; the temptation 
to expedite matters by some operative method must be 
resisted until time has been allowed for the natural forces to 
adv'ance the course of labour as far as tluy can. Then comes 
the moment at which intorfi'renec is jiroper and desirabU'. 

During the M'hat the patient suffers 

from most Is Tatigmi and waiit of sleep. must 

therefore be administered, (.’hloral hydrate, bromides, or 
morphia, unles.s administered in large (lo.ses, do not c.xert 
sufficient influence upon the uterine contractions to allow' of 
sleep ; if they are given in suffitueut dose?, to produce slciep 
they arrest the progress of labour. The best remedy is a 
conibination of scopo lamine' (hyoscine) and morpjiia, in the 
dose of g rain of the former and h or ^ grain of the latter, 
given hypodermically. A great many clinical observations 
have now been made with this remedy in labour, and it.s 
safety and usefulness may be considered aa .satisfactorily 
established. It lias been administered freely both in normal 
aird in protracted labour. The effect is to make the patient 
drowsy so that she sleeps almost contijiuously between the 
pains, waking uji wlieticver the contractions recur. The 
3aips themselves, so far from being retarded, often gail||^in 
pjreugth ahd regularity, although the intervals between ; 

may be unusually long. If one dose does not produce;^ 
a Jnarked effect, it may be repeated after an hour to two 
hours have elapsed. Sleep once induced may be maintained 
by doses of m Ijj graiit of scopolamine, the morphine being 
’ added- to every third or fourth l&ose. It is qdite possibb by | 
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the use of these drugs to keep the patient in a condition of 
narcotic ‘ sleep ’ tliroughout tlie whole course of labour ; 
she is then unconscious of pain throughout, and wakes up 
to find the child born and the labour ended. In certain 
(Continental clinics this lias been jiractised over a large 
series of normal and abnormal cases without maternal 
mishap. (\)nsf ant medical superviswui is, however, re<.piisite, 
and acconiingly it is unsuitable for the conditions which 
prevail when women are confined in their own honujs, as 
is usually the case in this country. Tlie effect of thestf ^ 
narcotics in assisting dilatation of the cervix is very markedl 
but on account of the long intervals between the pa-insf 
|)rogv<*ss is slow'. If^forceps are reipiired. light chloroforjai 
afueslh(\sia must in' super-added. In the,i^g.OJidL,^tage t hey 
must be used with caution, and only when it is clear that 
[irugress is very slow’ and it is d(‘sired to post pone instal- 
ment al interference, as in eases of jx'lvie eoy.t ruction (see 
p. 41 fi). A distinct but not dangerous soporific influence is 
often manifest in the eliild wlien born, but this seldom 
r(*a(!h('s a degrees in wJiieli it intei-feres w’ith the eslablish- 
nuait of tlu' respiratory function. It is, of course, ^ iuad- 
S miscible to administer liyosciue and morphia to a woman 

'suffering iroin cardiac or pulmonary disease. 

If these lemcilies fail, some* artificial rmVthod of aiding 
dilalatiou will lie recpiired ; if the cervix is less than two- 
I birds dilated tJie use of d^^ ltil?es\bag is probably the best 
method ; if two-thirds dilated or more, and the pelvis is of 
normal size, dilatation may be completed wdth the 
under amestliesia, and the jji^yy os at once applied. Digital 
dilatation of tlie cervi-x is an operation by no means devoid 
of risk (see p. (i70) : it should not bo lightly undertaken, «and 
in performing it great care and strict antiseptic precautions . 
are required. When usofl merely to complete the natural pro- 
cess of dilatation there is not much risk of serious injury. 

( Maiiy attempts have been made to excite stronger and 
more efficient contractions by stimulation of thc^torus, but 
these are all unreliable, and need not be described* Itf 
sJiould not bo forgotten that ajiistcixdiidb] adder 
ilfictum often exert a very unfavourable influence upoil 
uterine contractions, and the conditioif of these qrgans''m.usf 
not be overlooked. " ' 
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\ ' The second if rtllowed to proceed without mter- 

. ference, a!so ho verj' protract(^d. But it in not uecesBaiy 
to await the expulsion of tho fchild by the natural efforts, if 
the presentation is a vertex and no cause of obstruction 
exists j/labour may then be terminated by fojjggps as soon 
as dfleltation of the cervix is complete. ■ With a hcuuph 
presentation d^la-v may be desirable in the interests of the 
child. 

(2) i^econdary . inertia is in reality ex/uimtion of the 
uterus ; it is marked by a complete cessation of titerine 
action, bringing the process of labour to a standstill ; tho 
functions of coMractio n andj£tmc.tieii^eJbicdM ; 

in this impr)rtanl reaj)ect it differs essentially from primary 
inertia. Tlie labour usually commences normally with 
satisfactory or even unusually vigorous pains, but they soon 
die away, either rapidly or gradually ; in other words, the 
uterus is capable of acting normally at first, but cannot 
.maintain its action for a sufficient time to ttjrrninate labour. 
It may occur at an.y..stage of labour — rarely in tlu) first, more 
freque ntly in tlxe second and third ; it may also supervene 
suddenly, wlvpn labour is entirely over, resulting in iJie com- 
plete loss of the power of retraction. It occurs maiidy in 
mul^in^-aj, and is found e.spccially in those who have had 
la CEipjid awcc.ession of pregnancies ; there is no doubt that it 
^depends upon some def ect, either in .structure or in innqrya- 
tiSJIL-X'iJilw? .ujberine musclb ; the nature of this dc^fect is, 
/however, unknown. 

1 pllowg.j ta-Qfccii,r.tcn.cc d.uring,th,Q^ccpn.<I,.stage, for the hciul 
may remain for many hours in the pelvis, when both arc of 
•normal size, without injurious effects. After a more or less 
prolonged interval the pains usually return and labour 
terminates naturally. When. J pertia. _ o.ccuia..jaflittr..«Abe 

owuig to 

: the fact that tho exhausted uterus is unable to rctnujt. 

' . The p-ea tmerU during the first or second stage is to procure 

^ sleep liy the administration of .Mter a 

period of sleep, uterine pains will probably recur spon- 
taneously, and labour should then be terminated as rapidly 
■ as possible, Ojcthe uterus will again become exhausted. ..The 
jtemj^ation to deliver with' .forceps in the total absence of 
; |}irt«rine cqntri^l^iohs must alwtyd be resisted." It is a cardinal 
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^-™e of obstetrics that jlelTvery should nevtr be effected *by 

artificial means in secondary inertia, for the most serious and 

uncontrollable post-partum hiemorrhage may result from a 

breach of this rule. The tixiatment of secondary inertia in 

the third stage and after labour is considered on p. 618 . 

Minor degrtjes of secondary inertia may be sucecs^ully 
tioatod by drugs during the second stage. The most USOful 
are pitui tary ext ract, the effect of which in stimulating the 
uterine muscle lias been already alluded to, and ergot. 

Pituitary Extract . — Extended experience of this remedy 
has shown it to be of great value in obstetrics. It is un^ 
idoubtedly the most ])otent drug we possess for stimulating 
|th(‘ activity of the uterine muscle. It has comparatively 
little effect on the muc/iee utei’us, but upon the parturient 
utn'iiM its effects are very marked. Its action is tenaiJorary 
only, and lasts (*n an average from (me to two hours. It is 
very important to use a reliable preparation, such as that 
sold under the name of “ pituitrin.” 

It should not, as a rule, be given during the first stage of 
labour, for the reasons : (o) that a rigid corvi.y may bo 
riipjjpred by sudden powerful contraction of the uterus ; 
{ft) that there is some of foetal asjihyxia from interference 
with the ])Iaccntal cireulation ; this action is more dangeroiie 
in the fii'st than in the second stage, when delivery can be at 
once effected it the signs of fcelal distre-ss are observed. 
During the second stage, 

be ^^yfjludcitl , pituitrin is of great value ; if the uterus is acting 
well its use is unii(*cessary ; but in cases of inertia, complete 
or partial, its effect is well seen, and by its use a forceps 
operation may be frequently avoided. In a multipara the 
effect of a single dose is often to effect delivery within a i 
quarter of an hour. 

In the third stage or after labour it may be given, os an, 
alternative to ergot for the purpose of ensuring complete t 
uterine retraction. 

The dfise is 1 c-c. of “ pituitrin,” or ^ c.c, ^ a 20 per 
cent, solution of pituitary ‘extract ; the injection should be 
made deeply into the miisplcs.of. ^he buttock or t jij gh. A 
second dose may bo given in an hour if tho> effect of tho 
first is inadequate. . * 

Ergot may silso be made use of in himilax oircumstanees, 
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but its cffc(fL is less cortain and less decided than that of 
. . ® 
liitiutary extract. 

The Action and U,^es of ErgpL — In small doses ergot acts 
^ contracting the calibre of the 

peripheral blood-vossicls ; this action is made use of in cases 
of slight bleeding from the uterus during pi’egnancy. In 
larger doses it exerts a hipecitic effect, upon the uterine muscle 
action. This effect is to increase! the force, duration, 
and fjxHpiency of the uterine contractions and to stimulate 
retraction, [n still larger doses the. eth'ct is intensilied and 
the \vhole ulcjiiK! muscle passes into a condition of tetanic 
coptr action. Krgot is unable, in ar\y dose, to transform the 
jcontrac'tions characteristic of prognaiiey into those eJiai'ac- 
^teristic of labour : therefore it is useless for inducing abortion 
/.2i:,.Bi:Q*nature labour, and its spcrilic (dtVet is iuanifested 
! only upon the ])art urient uterus. It is believed lliat ergot 
'aehs upon muscle by stimulating tlu! j)eripheral nerve 
terminations. 

It is found, clinically, that the ai‘(ion of e.igot upon the 
parturient uterus is somewhat variable and uncertain, and 
this appears to be due to the difficulty of making efficient 
pharmaceutical preparations of the drug. Accordingly tlu^ 
effect is difficult to control, and there is some risk of pro- 
ducing tetanic contrac^tion by its iis(‘oxce|)t in small quantity. 

1 ho expulsion of the ^fter- 
hid m-iiig 'tetanio QoijLtmtiwu, ttW’d 

s]tflge (sec ji. 517) ; it may, li<nv(‘vor, lie admitiiislorccl 
towards the end of tlio socoikI stage to stimidate the uterus 
and as a preventive of third stage or post-partum inertia 
Under certain well-defined conditions as follows : j£thfi pre- 
seniatipn is a vertex, the patient a niultipara, and no con- 
dition likely to cause obstruction to, or delay in, delivery 
|is pr^ent. Under these conditions it may bo given in 
f secondary inertia, or after prolonged chloroform anaisthesia. 
After the tbrmination of the third stage, it is useful in multi- 
; parse, in maintaining uterine contraction and promoting the 
iexpiilsion of blood-clot from the Oterus. l* | ;:imip araa (Jo,.O.ot, 
‘as a rule, require it after labour, and it should seldom bo 
given to thent during the, second stage, lest serious lacera- 
tion of the pelvic fldor shoxdd occur from Loo Iiasty expul- 
sion of the child. ' ‘ 
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Over-action of the Uterine Muscle. — This^ conJition is 
tiie opposite of inertia ; both the functidns of contraction 
and retractioii arc, or may be, exaggerated as the result of - 
excessive stimulation. Three varieties of this condition are 
to be described ; — 

(1) Excessive uterine retraction, leading to over-di»t^- 

sion (ft the lower uterine segment and formation of 
an exaggerated relracticm ring, 

(2) Cenei-al tonic contraction of the uterus. 

(3) Local tonic contraction of the uterus leading to a 

(contraction, ring. 

(1) Kxcessh)c reirartion bo oonsiderocl first as being 

<lic simplest of the three varieties. It results frpm 
QlQchanical obstruetioii to cle]ivcr 3 ^ in oonsccpionce of which 
the U])])er acitive part of the uterus makes violent efforts 
to overeorne the obstacle. Retraction of the upper part 
gradually attains an extreme degree, while the lower passive 
part simultaneously becomes attenuated. C onsequently the 
level of the transition from aeiive to passive i>arts is mark€>d 
by an abruj)t change in thickness of the wall, forming arf 
unusually well-marked It is therefore 

an exaggeration of the norinal aedion of the parturient 
uterus, and is seen in eases of obstructed labour, representing 
an;attempt to overcome some serious mechanical obstacle to 
delivery. .It will ho further referred to in a later section. 

(2) General Tonic Cuntra’Clio^i, — This condition, on the 
other hand, represents, not an exaggeration of normal 
function, but^ a perversion of function of the uterus. The 
physiological differentiation of the uterine body into an 
upper active and a lower passive portion (loyrer uterine 
segment) is lost, and jrmnquiiced retraction occurs in the 
whole of the uterus, with the exception of the part below.tlie 
ijitemal os. In an extreme case intermittent contractions 
cease, and the whole organ passes into a condition of tonic 
muscular spasm or tetanus. 

It results from irritation or over-excitation oJ^^the uterus 
during labour, and only very powerful sthnuli, in operation 
for a long time, can cause it. Thus it may occur during 
labour from three main causes ; (1) from the ^succ^^ul 
efforts of a powerfully cQutracting, yterus to overcome! 
o&iiWtion ; (2) from the. mitAtion, caused by repeated’ 
E.M, 29 
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(Ufigucggggjy^ifijB^^ ; {^) from iajg - 

In tho worst instances, the 
^two first-named causes are both present. It involves the 
' most senous risks to tho mother and child. 

Complete tonic contraction is characterised clinically by 
a no p^f^i leading after a time to nssj# 

5 tfaftfpp.rfl,t|]iiv> and quicke ning of pul se. The ligiior amnii is 
i completely- -expidled . the pla cent a becomes compressed 
; against the body of the foetus, and the latter will consequently 
j in a short time perish from asphyxia. iLitcrt ojttcnt .contrac- 
I tions h ave cease d, and on abdominal examination the uter us 
"iwill be found to be small, tender to the touch and 
: t innous ly hard , so as erSu’ely to obscure the outlines of the 
! foetus on palpation. As the foetus is dead, the Ijcart-sqimda 
' have ce^cd. On vaginal examination the pyc jjenting part 
j will be found imtapyable and covered with a yery large 
I Qftpn t succcduneum ; if the condition has persisted for some 
i time the vaginal and vulval mucous membranes will be found 
i swollen, dry, and tender. C!ase.s so severe as this are sehloin 
'%iet with except where repeated unsuccessful attempts at 
delivery by version or forceps haHle been made, tlie irritation 
caused by the repeated introduction of the hand or*th(; instru- 
ment into the uterus being tho direct can, sc of the tetanus. 
IfjiUM;eliev.ed, rupture of the uterus may occur. 

The dj^acftwsis of general tonic contraction presents no 
difficulty ; it is impossible, '>with ordinary care, to mistake it 

a condition in which jiaiiis are absent 
and 1^e,j,iterua is relaxed. 

The of both forms of tonic contraction is the 

same {vide infra). 

(3) Local Tonic Contraction . — In this condition ap 
annular area , tfip, utcripe wall- passes into tquic contrac- 
t a'im, wh ile the parts, above, and belo>y it continue to play 
t heir poj*mai physiological part. In other words, the upper 
part contracts intermittently, while the lower part is relaxed. 
' The consequence is that a narrowing of the lumen of tho 
uteims occurs at the affected part, the constriction being of a 
dt&se and highly resistant character (Fig. 239). This annular 
' constriction may be termed the corUracHon ring, to distin- 
..guish it from retraction, prigr aln^dy ^s^iSed in conuec- 
.. tion with the physiology of nqfmal labour. , The contraction 
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"“g is a,lwa 3 ^^i£Sated in 
Mism,. wd apparenfy .abq^o 

It is largely owing to the recent work of British obstetricians 
that this form of tonic contraction has been recognised and, ' 



239. — Lucn] Tonic Contractiini of the Utexus. 

(Clifford White.) 

understood. The causation of this variety is siwiilar to tl^t 
I of general tonic contraction, but may bo regarded as the 
/ response to a less powerfu l irritation Cases have been, 
recorded m in which! 

no obstetric interference had been pvi'<3tisod ; after 
fttwang ' »w a ojp ] it ] at i n n ; after MaI?iia:^n]lia.t4Qtt, uneorreeted; 

. , . 20 ' ' '.2 
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for a long time ; and after uteririe iufcc.tijau during, labour. 
In the great majority of cases the ring has been observed 
; during the of labour ; in some instances during 

! the third stage, when it obstructs delivery of the placenta : 
one case has been observed in -which it formed during the 
: first stage, the membranes being intact. When occurring 
jin the it gives rise to the condition known as 

contraction’ (p. 5i:i). 

The effect of the contraction ring is completely to o bstruct 
t he fa rther advance of the foetus. As a j ule the- ring is 
found to be firmly moulded upon some relatively small 
part of the foctJil body, siicli as the neck in head presentation, 
or a limb in shoulder and breech presentations. In a few 
cases it has formed altogether below the presenting part, 
the entrance of which into the l^rim has thus l>een effectually 
prevented. In either (!asc labour is bj*ought. to a standstill, 
and further progress is impossible until the condition Ims 
been relieved. 

The diagnosis of the conlraclion ring is made by finding 
the constriction on vjyjinal examination. The general con- 
dition of the patiejit, as a rule, remains good, temperature 
awd pulse being normal ; in this respect the distinction from 
general tonic contraction is w'cll marked. On abdominal 
examination the greater j)art of the utiCrus still shows 
intermittent contraction, and during tlie intervals of 
'relaxation the position and»[)arts of the foci us can be maile 
out. The presence of the ring is not recognisable, as a rule, 
^on abdominal examination. On vaginal examination the 
/condition will escape notice unless the fingers are passed 
well up above the presenting i)art, except in the rare instances 
in which the ring forms below it. Examination under 
anaesthesia to discover the cause of the delay in labour will 
permit of palpation being effectually carried out. Care must 
be exercised in attempting to pass the fingers through the 
ring, as rupture of the uterine wall may easily be caused. 

iredKmeni of both varieties of tonic contraction may 
now be conuidereu. 

{a) Gwtral Tonic Contraction . — This condition offers the 
greatest difficulty to delivery by the natural passages. 
The child is inyarialjly dead.i and treatment can therefore 
be legidated entirely by the maternal interests. Owing to 
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ilie non-differciitiation of the uterus into active and passive 
portions, th^ muscular spaji^m tends, not to expel the feetus, 
but to hold it tightiy in position. This effect has been 
ai)tly designated by Eardley Holland “ fK^tiye retention of 
the foetus.*' This force, wliich is very powerful, must be 
overcome before t he child can bo €^,xtractod. 

Many attempts to cause relaxation of the muscular 
spasm have bc'on made, but with eonstant ill -success. 
Full doses of mor})hia aided by chloroform anicstliesia fail 
as ji rule, and owing to the serious constitutional symptoms 
which are ])resent a long delay is contra-indicated. • Ojjcrg.- 
t ivc me asures must, tluu-oforc, be adopted in almost all cases. 
The most suitable rm^thod is embryotorav , but the conditions 
do not always permit of tin's heing cffeetually carried out. 
If the head presents it should ho ])erfoi*ated and crushed by 
the ce{)h^olTibe ; Iraciicm should tlien be aj)plied to the 
instrument (*arcf Lilly and continuously, without the exorcise 
of iindiie f()i*cf‘. While traction is being applied delivery of’ 
the trunk may be assisted by division of the olaviclesl 
(eleidotomy) to diminish the width of the shoulders. In 
presciitation of tlif' breech or shoulder embryotomy may bo 
very diffi(*iilt to carry out, and ^cff tion is the only 

altcTnative, billowed by removal of the uterus if signs of 
utciiiie infection arc also present. 

(h) The Contraction Ring is to he treated upon the same 
general i)rinciplos. Tlu^ generjll condition of the mother 
being usually good thei e is not the same .urgency, and more 
lime may be expended in efforts to deliver. Narcotics, 
even when combined witli anaesthesia, have little effect 
upon the spasm. l"hc cIxLld is in almost all cases dead, and 
there is, therefore, no objection to (^mbrvotpm v ; owing to 
the localisation of the obstriK^ting ring, this operation is also 
easier to earj y out. When the child is dead and the head 

*■ 9 

jiresont-s, cranif^fomy should be performed before attempting, 
extraction, for even in skilled hands forceps delivery nu^y 
result in serious rujiture of the uterus. ^ 

Ante-partum Rupture of the Membranes. — When ihtra-, 
uterine tc'^nsion is considerably increased during the latter! 
weeks of pregnancy, as in tmns or hydramiiios, or when! 
from ^usual opening up of the cervix before labour thd 
lower i)olc of the ovum is unsupported, or when from anyf 
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, fcau^ie the (^plioii.^n(dl amiiiou ^ro rupture 

Jbf the bag of wiiters may occur before labour has begun. 

: Jrfeis is as ante-partum or premature rupture of the 

■'memb It is met with chiefly in connection .with, 

hy dr a mn^^^ conditions which fre- 
quently occur together. The immediate regl:lll' escape 

of liquor amnii ; this usually occurs alow'ly, but large quan- 

'titles may he gradually discharged, the How being usually 

[intermittent, and corresponding with the involuntary uterine 
contractions. Ultimateiy labour supervenes ; but several 
tdays may elapse before this occurs, jind even intervals 
j of several weeks are not very uncommon. If the fluid is 
. in considerable excess, no harm will follow from the escape 
for several days, for sufficient will remain in the uterus to 
' protect the foetus from injuriqus pressure. 

With regard to diagnosis one point only requires mention 
— viz., that after ahte-partum ruptures of the> membranes and 
escape of a good deal of fluid tlie exanuning finger may still 
detect the presence of a small lax bag of waters below the 
presenting part. This may be explained by the fact fhat in 
isuch cases the point of rupture is Tiot the lo\v(n* pole of the 
membranes, but some point higher up, tlic Huid escaping from 
the amniotic sac and finding its way betw(/iii the chorion and 
the uterine wall into the vagina. Again, in rare cases, small 
quantities of fluid may be present between the chorion and' 
the amnion, wliich may escape by rui)turc of the chorion, tlie 
amnion remaining intact. In this case also a bag of waters 
Jwill be found, but the quantity of fluid lost in this way is 
always small. 

The course of labour is usually unfavourably influenced 
both as regards the mother and the. child. Owing to the 
absence of the natural cervical dilator — the bag of waters — 
# the firat ataaei a prolonged and But if a fair- 
sized bag should remain, this difficulty will be in great part 
obviated. From the co-incident over-distension of the uterus 
, inertia is frequently met with.' I|nfection ©f the 

' amniotic cavity by pathogenic organisms, from a morbid 
\ vaginal secretion, or introduced from without by examiija- 
. viipp, may occur. In s<3me such cases the liquor amnii 
^ invariably the case ; fever 

^ j^i^'pther signs of sf^psls may form the caiiieiAdndicatipn ihat 
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iiitra-uterine infection has occurred. The foekis irivar|ahly;i;^ 
perishes under such circumstances, either during or 8boirij.|P:t^ . 
labour. Further dangers to the child are that 

or that the uterus may close down upoiii^ 
wlien all the liquor amnii has escaped, and b-y compresaoq.of-’'-- 
the placenta lead to death from as pbyiti w ' 

Mamgpnent. — ^Wheii rujiture of the menibranes occurs ’- 

before iabour, interference is not immediately indicated, fop 

there is no danger to the child until the whole of the liqupr , 
amnii has drained away. In many cases labour will ensue ' 
spontaneouslj' within .a day or two, although much longer , 
intervals often elapse. T he patie nt should be hept in hi^. 
or at. least . lying- down, ..ajxd jCarcful examination .«houl(LJ>e 
ma de daily to determiim (1) the amount of liqupr amnii 
which remains in the uterus ; (2) the condition of the feetaV 
heart-«.g.unds ; (3) the absence of signs of i n feet, in n. Thci 
(U'grec of mobility of the foatus and the girtli of the abdomen 
are tlie. best guides (o the amount of fluid present ; while the, 
heart-rate remains between 120 and J40 no harm from, com-' 
pressiou need bo fe.an d, but a steady or continuous rise or 
fall of the rate, above or below tliis level, forms an important 
dangci^-signiil. 

It is best tt) hnluce labour in two or tbreo days, even if 
there arc no signs of fcetal distress ; but this should be done 
■at once if ovidcnce either of fcetal compression or of uterine 
infection is obtained earlier tliali this. The best method to 
I'Tiiploy is the introduction of the ^ Bi b es 5 this bistni- 
ment not only dilates the cervix and excites uterine pains, 
but also prevents furtJier escai)C of liquor amnii by plugging 
the lower" segment and cervix. The cervix is usually^ 
sufficiently dilated to admit the dilator in these cases, but 
if not it must bo previously stretched to the required size 
(see p. 063). 


Obstructed Labour 


, This term may be conveniently applied 

A considerabh? number of differeni! conditions, which may be 
tabulated as follows, may cause obstruction in labour,, 
although all Q|*th’cm do liot invariably produce that result' ; 
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Matenml Comiition9. 

Pelvic contraction. 

Tumours of the pelvic bones. 
Ovarian and uterine tumours. 


Undilatable atresia of the cervix or vagina. 
II. Fa’laJ Conditions. 


Brow presentation. 

Face in-esontation Avith backward rotation of the 
chin. 


Transverse present ation. 
IjOCiked tAvins. 


Certain dcA’^clopmental anomalies : 

(a) Hydrocephalus. 

{h) Cligantism or post -maturity. 

(c) Abdominal lumours or ascites. 

(e) Spina bifida. 

(/) Double inons+ers. 

The maternal conditions and the mal-presentations 
named in this list have been already (,‘onsidered. ^riic 
remainiiAg fcotal conditions may be briefly referred to before 
considering the. clinical result.s of obstructed labour. It 
Avill be observed that while in hydrocephalus the dilHculty 
will be* to deliver the head, in the conditions named after it, 
the difficulty Avill bo in delivering the trunk. 

' Hydrocephalus. — This condition consists in an enlajgo- 
ment of the head due to ail accumulation of fluid ; in the 
great majority of cases this accumulation oceuj-s in the 
cerebral ventricles (hydrocephalus mt^rn usl. in others it 
occurs in the sub-arachnoid space (hydrocejjhalus extern usl. 
•The amount of fluid present, and the con.sequeiit enlarge- 
ment of the head, ranges widely in diffci-ent cases. A 
case has been recorded by Anton in which the cmbic caj)acity 
of the skull was found t.o be 8,300 cc. (I 43 pints) ; amounts 
of from two to three pints have frequently been withdrawn 
from the- head after puncture or perforation during labour. 
It is obviohs that a degree of obstruction sufficient to 
cause serious difficulty in labour would result from the 
presence of a much smaller amount of fluid than this, 
•and as a hydj'ocej)halus of mwlerate size is more difficult to 
jtecognise befoin birth, such' cases often give rise to mom 
t^uble than those of the largd&t size. ■ * 
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The hydrocejlialic head is globular in shape, the brow 
luotuberani., the face of relatively very 'small size ; the 
cranial bones arc poorly ossified, as a rule, thin and sometimes 
crepitant on pressure ; the sutures and fontanclles very 
wide. Occasionally a hydrocephalic head is found fully 
ossified. ()ther deformities are not uncommonly associated, ^ 
such as sj)ina bi?ida, meningocele or cincophalocele, club foot,? 
etc. The amount of brain siibstaniic present vaJ■^e^s with 
the degree of fluid accumulation ; in bad cases it exists 
only in the form of a thin shell enelosing the fluid, and 
there is no distinction to bo perceived between the grey 
and the white matter. The cerebAhim and the cranial 
nerves are often unaffected. Minor degrees of hydrorej)halns • 
arc not inciompatible with the development of a normal or 
even of an unusually high intelligence. 

'fho rav-^e of hydrocei^halus is unknown. Hereditary 
syphilis is regarded as a i>redisposing factor, and there is no 
doubt that hycliueejfiialus occurs with uncommon freipiency 
among syplnlitic fietusos. The occasional occurrence of a 
scries of eases in tlu^ same family lias been observed, and if 
in such instances sypliilis has been exeludcd, it suggests 
that hcrodily may be an important causal factor. Many 
authorities believe that pre-natal meningitis is the actual 
precursor of the (*xcos.sive foiination of fluid, the ependyma 
of the lateral vc'ntricles being the parts cliicfly affected ; 
such changes can bo frccpiently •demonstrated after birth. 
Meningitis may be the result of a syphilitic paternal ■ 
taint. 

During pregnancy hydrocephalus givers rise to no com- 
plications, as a rule, and is accordingly seldom recognised. 
During laboui- it may give rise to obstruction of the^moat 
serious kind resulting in rupture of the uterus. In 109 
eases, of labour with hydrocephalus recently collated (Hohl, 
iScliuchard .and Yeit), twenty deaths occurred from^ lAerine 
rujitiire. The difficulty of diagnosis during labour accounts 
for this lieavy inatci-nal mortality. Breech pre'Sbntation ia 
more common than in normal cases, but the majority presijnt 
by the head. Owing to the soft consistence of the markedly^ 
hydroce])halic head the condition is by no means easy to 
recognise on abdominal examination, especially if the breech 
presents. Vaginal examination, with- the head presenting 
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jreveal very wide sutures and fonlaneUcs, with thin 
Iferepitant bones, tut the latter sign occurring alone has no 
i |4iagnostio significance as it may be niet with when the* head 
I'l’la oi normal size. Owing to the fact that the head is too 
‘Ijirge to enter the brim of the pelvis, palpation of the sutures 
; '.is practically impossible early in labour, and the diagnosis 
-can only be made by a carefuV bi-manual examination under 
anaesthesia. When the cervix dilates, and partial moulding 
,.'0f the head occurs, the presenting part comes down within 
. reach. If, however, the risk of rupture of the uterus is to 
' ■ be avoided early diaj^osis is necessary. Accordingly, in 
" all oa-ses, the sign upon which reliance must be placed is 



t’ic. 240. — The Skull in ITy<li-<M',c'i/h<‘his. 

(Biheuioiit-Dctisaignes (iiid IjoyMiKe.) 


ftbe oLXha-,cuphp.lju 

{enjittcgacaent ; anscsthesia is required ^or this during labour, 
and the bladder must, of course, bo empty. 

TJe mat^naljnsk is greatest wjien the head, presents, 
for if the condition is not recognised, over-disten.sion o| the 
. dower 'uterine segment leading to rupture is very likely to 
occur, ^ith the after^epming head there i.s. less jrisk, as the 
;V qtorino contractions are then too feeble to over-distend the 


' , lower uterine segment. 

' / of a cose of hydrocephalus is a matter of 

anxiety . Spontaneous delivery is not to be (inticipated, 
in cases of moderate sife, except whore the foetus is 
Some method of reducing the«size of the head 
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is practically always indicated. The chances of jsUii^val of al ^ 
hydrocephalic child are so precarious thai we Me not justifiecj J 
in incurring the least unnecessary maternal ’risk in deliveiy4*>. 
Consequently when th e head presents, the diagnosis having' > 
been confirmed by bi-manual examination under anesthesia, * 
the head should^ be jerf0ra.ted through a 1 

gielle. This procedure is simj^le and easy. If, however, ' 
labour has been in progress for some hours and the signs of 
distension^ of the lower uterine segment aro recognised 
(see ]). 403), the extraction of tJie child requires great care. 

, Oftem the head can be extracted by direct traction exerted/, 
I by a finger passed into the skull through the j)erf6ration ’li 
i aperture and aided by pressure from above on the fundus 
(Binibaun). 'fliis is preferable to the use of the cranioclast 
or cephalotribe for traction, as owing to the softness of the 
cranial structure's a good hold cannot be obtained and the 
blades are therefore' liable to slip. After reducing the size 
of the head version may be performed, but this should not 
be attempted uni il after perforation ; the after-coming ^ 
head can tlieii be exiraeled with comparative case. When 
the child presents by the bi^ech the condition of the head 
is usually unrecognised until the trunk has been born. 
W 2 £ation.tUiQ,ugU. the, tiibular 

4ha-h^fiITl,p'^hitc is easy as a rule. If owing to the presence 
of pelvic contraetiou the lioad is top Inghjto bo easily reached 
with the xierforator, it is safer to *clivisifciLB vertQbralcQlum naf 
in the upper dorsal i-cgion, and pass a catheter up^h4 
vertebral 6anal, into,, tlui.stull, w’hen sufiicieut fluid may. be 
withdrawn to allow of the .delivery of the head by gentldt 
traction. 

Gigantism and in some cases enWgoment of the trunk 
froin general Joital oideir)^ may load to great difficulty in 
delivering the trunk. In head presentaWons the greatest 
obstacle to be overcome is tke breadth of the iffioulders 
( bis-ac romial diameter j. This prevents trunk rotation, 

and thus adds to the difficulty. The bisra^omi|d' dia- 
meter can, however, be effectually reduced by 4iS3S8SUj3tf 
the clavicles (.see p. 749), and as the child is in all such cases 
dead/there is no objection to this procetlure. Tlie, trunk 
.can then. .be 'delivered by steady trae^tl<; frf applied to the 
^ded b^ pressure from^aboye. VfcJfeajteStgch. 
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presents in such cases, the arm s-iavariablv become ejtt.oiided 
an^ .thc difficijlty of delivery is also very great. Destructwe 
operations are inevitable, and tJSJSfigiKiJiSJl 
abdomen is the best procedure ; it wiir then be possible to 
reach the .ai’ins 1 o deliver them in the usual manner. It may, 
however, also be necessary to pgrfcuM.te,,JthG,,after-cpming 
he^, and in order to minimise the risks of injury to 



Fto. 2-41. — Fa‘tal Asuites. 
(llib£nn()nt-J)oKsiiip:iir*s aiul 


tlic maternal pfi.ssages^ tliis ' 

tfliouUl be done in jneftn- 

ence to a difficult, extraction 
by some otlun* method. 

Fq/UiJ AMominal ^ ^ En- 
largement. - The commonest 
cause of congenital enlarge- 
ment of tlu’t a>)domen is 
ascites (Kig. 241) ; rarer 
causes are over-dislonsiou of 
the bladder from urethral 
stenosis, cy^stic, tumours of 
the kidney or the ovary ^ and 
syphilitic disease of the Uvjer. 
An enlarged abdomen may 
Cciuse insu])errible obstruc- 
tion to the delivery of the 
trunk , the presenting part 
—head or l)recch — is small, 
and the condition will there- 
fore as a rule bo overlooked^ 
until the pro(jess of cx])ulsion 
becomes aiTCstcd. Diagnosis 
can be established by pass- 
ing the fingers into the 


vagina under anaEJsthesia, and (;an'fiilly estimating the size 


and outline of the retained trunk. The ti;eat mon t is, in 
tl^ case of fluid swellings, to lajy the abdomen, and under 
all other conditions to cvh^corate. 

Double Monsters , — These arc twin foetuses developed 


from a single ovum, and organically united by their trunks ; 
some vital ojgan, such as the liver, the heart, or oho of the 


great arteries, is always common to the two. The differential 
<j^ 9 ^noais from locked; twins may be very*' difficult during 
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labour. Bciiyj usually small, they do not cause^sucJK ^ 
obijtructioxx as \^'ould bo supposed, and spontaneous delivery 
may sometimes occur. Decapitation or evisceration may bejj 
necessary if the foetuses arc of average size. 

Clinical Results of Obstruction. — All of the conditions 
incnticmed above do not invariably give rise to an obstructed 
labour. The C(Tuisr», of labour is greatly influenced by two 
other factors in addition to the presence of some cause of 
obstruction: these are (a) the ftsi^e^of the fcgliis, (A) the 
strength of the uterine contractions. Thus, many of the 
fcetal conditions just enumerated will not cause insuperable 
obstj'uctiou if U\e fo'-tus is of small size: «.(/., transverse 
])rcsentatioii and locked twins. And, further, a degree of 
obstruction which would be insuperabJe to a feeble uterus 
may be overcouK; when the uterus contracts pow'crfully. 
The influenc e of I lie uterine coiitraclions is csjxecially impor-^ 
taut ill the case ot vortex presemtations in a eontracted polvLs,’ 
for tiui inouldinsr of the licad necessary for its [)assage through' 
thc^ (lelvis will not oeeur unless the utcTUS acts ])owerfully.f 
Accordingly a.juultipara with slight jrelvic contraction who 
has been delivered (uther s|>ontaneously or with the aid of 
foi'C(?i>s in her eaily labours, may suIYcr from insuperable 
obstruction in the later ones, owing to the enfeeblcment of 
the uterus. 

The re^ilfs of obstruction (.o labour are extremely serious, 
unless tlie condition is recognised and appropriately treated 
early in labour. If (exhaustion of the uterus I' sept ^nd ^y 
inertial occurs, danger is postponed, at any rate for a time. 
Sometimes co ntraction will come on, ancl may lead to 

the (bicith of the undoliycred patient from exhaustion. More 
frequently olislructioii leads to oyer^clistensi^ the lqw§r 
uterine segment, an d vu pU^re.of the uterus or 

audya gina. ““ 

from obstructed labour is (characterised by 
loc al si gns of logic ..uteriiia ftOntraction, li^of temperature, 
puls,e,.,aiid ^re.§pji^pn, dry.„ tongue, ‘^demi’^nd 
arcoat of . secretion of the w alls , ot the vagina and v^va, and 
finally d eliriu m or (jonyulsions. termiuating.in death. The 
signs of ove^rdutmsiqn of the lower uterine segment will be 
described in connection with the mqphanism of uterine 
rupture. , 



:4ea^'j3jV ; V . ai^obmal’ laboub . •' •■' 
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V — Most of the conditions liable to cause seribiis 

bb^tFWtion in labour are capable of Recognition by careful 
and . systematic examination during the latter, : weeks of 
p^agnancy.. Exceptions to this statement are Jbrow 
' sentatl ons, locked twins, and fogj^l ja-bdom^^^ ; 

' the maternal causes arc all discoverable before labour. 
When an ante-partum diagnosis has been made, suitable 
measures may be adopted in advance for the safe delivery of 
the patient, and the importance of prophjdaxis hi these 
cases cannot be over-Cstimated. When the diagnosis is not 
made until labour has begun, the conditions are of course 
less favourable, and the longer labour has Vieen in iirogress 
before the obstruction is discovered the graver is the 
prognosis. 

There are certain conditions in labour which should at 
once arouse the suspicion of some cause of obstruction ; thus 
if the mother shows obyious bony deformity or is stunted 
in stature; it the presentation cannot be made out owing to 
the presenting part being unusually, high ; if notwithstand- 
ing .good uterine pains th e pr esonting part .does not come 
down after the membranes have ruptured ; if, the. vaginal 
wails bgeQjnP. swollen from oedema, or the presenting parts 
qbspiiir^d by a large caput ; if a s^velling is found in the pelvis 
’ below the presenting part. In each of these conditions 
serious obstruction may be present. (.Careful examination 
under, anaesthesia, including an accurate measurement of 
the diagonal conjugate, must be made in all such cases. 


Rupture of the Uterus 

Rupture of the uterus is the most serious accident w'liich 
can occur in labour. It may take place under varying con- 
ditions, arid two distinct varieties riiust be recogiiisoil — viz., 
traumatic rupture and spontaneous rupture. Truuniatic 
r^plwe is met with in very rare instances in vrp qnunc }^ from 
direct vioknee, such as a £ali, or a blow or kick upon the 
-abdomen ; more commonly it occurs during and is 




extoaction. ^ perfiMrmed either ...unskilfully or und^, 

is , a3mos;t 


uTERiN?: RUPTutiE-, ■' 


unknown except ^ priny laboMf ^ and fnay.jbe.’^ae to thwei^- 
diffecont conditions, (a) It may be due tb 
pi the segment 

(b) It may be due to 

{e.g, pendnlo na. bel ly and antevcr8iQU..£cpjn. yontrorj6txatipn),|'‘- 
weakening of the uterine wall by cicatrices of pr©viQl|B|,. 
(/Oisarean aectidn, cjQiigenijtal as Japorr^ ;[ 

nutc uterus, &e. (c) In very rare instances it occurs during;'^ 

norpial labour, or sometimes even during pregnancy, with?,' 
an apparently healthy uterus ; the explanation of the 
accident under these circumstances is ^^syu^e, but isolated 
cases have bticri reported in whicli cloudy or fatty degenera* 
tion of the uterine muscle has been subsequently demon.-. . 
strated. 

I t fi Ul ti ipsfit v must be n^cognised as a powerful predisposi ng 
cause, of both varieties, for in H4 per cent, of cases the’victiina , 
of this siccident are multipart. 'I'his is explained partly by 
the weakcnijig of the uterine wall whicli results from frequent;, 
childhearing, ami partly from the increased frequency of such ' 
causes of obstruct ion as mal-presentatioua. The frequency of,' 
occurrenee of rujitun* of the uterus is estimated at about 
1 ill 3,000 labours. 

Mechanism of Rupture. — (1) Over-distension of the lower ' 
uterine segment. — 1,’his is the essential cause of spontaneous . 
rupture in..all cases due to pbstrq.e.t-ion. It has been already , 
explained that in normal labouv tho uterine wall becomes 
differentiated into an upper active part which retraots as 
labour proceeds, and a lower passive part which becomes 
dilated and stretched ; separating the two is a well-defined 
ridge, called the retraction ring, or the ring of Bandl (s^ 
p. 274). Sometimes in normal labour this ring con be 
palpated by abdominal examination in the form of a 'shallow 
groove above the level of the pubes. In an obstruoted 
labour — e.g. an uncorrectod transverse presentation-^jl^ese' 
^cEjftPge? in, the uterus become greatly ox aggerate4 s retraq- 
'tioh proceeds to an extreme degree in the aitCjve portion^) 

: while distension becomes correspondingly extreme in the 
'.passive portion, for the reason that tho latter is now made tO 
■accommodate the. greater part of the 'body pf the foetus 
.(Figs. 201 and 242). In cpuseqyenoe^ tjjg. rin^ 




.the position occupied by the head, and tightly stretched over 
the body of the fooljps ; it is in imminent dqinger of giving 
•w^6y before the continuous pjijessuro of the active part of the 
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utorus, vi'hich is in a state of tonic contracticai. "Accordingly,'. 

> , m . tha jsKsrl 

may ijsxtend upwards into tho body, or.dpwfi'f . 
: %arda into tlic cervix and vagina. 

.Over-disten 8 ion of the lower segment may be clinioally ■ 
recognised in the following manner : On examination of the, 
tabdomcn the lyrtorus will be found to be hard and tender ; the'/ 
eutlines of tJie fcelns w’ill be obscure and its Jiiobility limited * 
the foGtal heart probably, inaudible 5 the B^yadl will be- 

recognisable as an oblique groove at about the level of the 
umbilicus ; ’ and one or boili round ligaments, tightly 
strelcliod over the distended lower segment, may. also bO 
felt crossing obliquely the front of the uterus in a direction! 
downwards and outwards towards the middle of Poupart'S;^ 
ligament. It will be remembered that the round ligaments 
l)ecorn(.‘ considerably hypertrophied during pregnancy. On. 
vaginal examination th<‘ conditions found will closely resemble 
those eharaet eristics of tonic contract ion. From the latter 
condition ovc'r-rlislension of llu^ lower s(‘gmeut can be^st bo 
distinguished by Ihe position of the retraction ring. 

(2) Jyitra-uferhie ManipulatiotiH . — Such procedures as 
those natru'd above may, from want of sidll or care, cau^sc 
rupture of tJie uterus when there is no abuornjality in labour 
tliey are, ho^ve^eJ', much more likely to cause this accident., 
’when carried out undc'r unsuitable condjitions, such as 
complete eseape of liquor amnii* tonic contract ipp, or over- 
di^stepsipn of the loAver uterine segment. Under these cir- 
cumstances the introduction into the uterus of the hand, 
or even of a small instrument such as a decapitation hook, 
is very likely to cause the uterine wall suddenly to give way. 
Cases of this kind must be regarded as instances of traumatic 
rupture, for although the condition of the uterus is a power- 
ful predisposing cause, rupture is not spontaneous. Also, 
ji afet ix o( la.qlxapu^ > in labour are'always 
attended by risks of rupture of the cervix and low'er segment, 
for proper regulation of the amount of forefl*^ employed is^ 
.very difficult. Again, th^^traction of the head by forceps 
through an imperfectly may cause a deep 

cervncal tear which, if much force is employed, may spread 
upwards into the lower uterine segiiioi^., and according to its 
situation may l^y open either tho peritoneal cavity, tliQ broad ^ 
JB.M, 30 . 
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ligameut, or '^h.o bladder Thow injuries necessarily involve 
djeep laceration of the vaginal vault as well 

In most ea-ses duo to mtra-utenne nuuupulations the 
^lupturo biarts in the cervix or lov er utonno segment , thence 
jit rune up into the body and usually follo'as the lateral 
uterme wall, opening up the broad ligament The majority 
lot such cases aic theiefore cases of mconlplete ruptuie 
Extensive lacerations may howtxtr open tlie ptritoneal 
oavitj at once and numciotis casts hivt bctii rttoided in 
which a tear h is bet n produced in llus u iv cxttnding from 
the fundus tbovi thioiigh tli« utciiiu body louti segment 
and cervix into the liter il \ igmil \v ill In all such ciw 
where considerable fom li isbct n emplo>( d to efft ct dehven , 
extensive bruising and lutintioii iit iKo usiivll> found at 
the vulva involving tlu jmint il body and the labia 

(3) Abnotmalitify of t/u ( /tr/rs — (trl ini ibiionnal con- 
ditions ol the utciiis miy be the c^usc ot spontaneous 
rupture oi may prcjlisposc to ti mm itit iiipliiic They m ly 
bo enumerated as follovcs 
I j^oatnccs of previous ( a sari in stdion 
■aJ Patty or cloudy degeneration of the uteiinc muscle 
■jiBicoinuto uteius (raidy) 

I Uterine tumoms (caioinoma of ceivix) 

[jMjsdirection of the uterine axis 

f]^ptuj.e thiough a (a^vueau bcctjon scat is usually 
longitudmal and situated lu the antciior wall niai the mid 
Ime (Eig 24 J) , it maj, howcvoi be tiansveise and situated 
upon the fundus (see p 727) renditions 1 and 2 may explain 
the vexy rare cases alieady alluded to in which spontaneous 
rupture of the uterus occ uis in pregnancy or in unobstructed 
labour Dibcase of the uterme mubde can only be lecogmsed 
by microscopic examination of the organ after its lemoval 
fiom the body When pxcguancy occurs in one horn of a 


bicomute uteius, the non gravid hoin raaj be found duiing^ 
laboui to occupy a position ni winch it obstiucts the p^sbage] 
of the feetub thiough the pelvns, and may then lead to ruptuteS 
from distension of the lower uteiine segment It is extremdyi 
rare for uterme tumours to cause luptuie 

Miadtrechan of the Utenne i#, the chief cau£ie of 
ruptuie m cases of ^ penaumug belly ” (Pig 69) , m this 
I com^tion the aaas of thiTu^i^s is directed agamst the pos- 
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teiior wall of tlie loww uterine segment, and jf the dlnplaoe' 
ment is not corrected during labour the prescmting part may 
be driven through the uterine wall at this spot. 
l3^££6!U}bh$UiU'y similarly predispose to rujptuire. Cases . 



I’lG 2^3 -Ifuptuie of the rteiiis throiit'h a t\i saiom Section Scar 

(t'ameioii ) 

of spontaneous rupture may be also due to i^vious opasa:, 
tiOM.i*U¥hlch un^uitabls^piethods have been 
fixing the bodjr of the uterus to the anterior abdominal wtjJl, 
oiJiteP.%*^*§]rior vaginal wall. During pregnancy the develop* 
ment of the attached part of the utents may then be greatly 
jeefarded, the uteius growing, in poinbof fact, almost enttrely 
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at the expend of its posterior wall, 4hich is consequently 
very much thinned* and weaker than normal at term. There 
is also marked backward and upward displacement of the 
cervix, in consequence of which the normal mechanism of 
parturition is greatly modified. 

Morbid Anatomy. — Rupture of the uterus is said to be 
cptr^lete when all the coats including the peritoheum are torn, 

and incomi'pltte when this is not the case. Rupture ot the 

lateral wall of the uterus, which in pregnancy is uncovered by 
peritoneum (see p. 67), may involve the whole thickness of 



Ij^IG. 244 . — Incuuiploto Uteriiif* l{u])luro involving; the IVritoiioal 
Coat only. (Von Winokel.) 


the -muscular wall and still be incom])letc, as it merely opens 
up the broad ligament, but does not tear the peritoneum. 
Further, an incom plete rupture opening up the broad liga- 
ment may subsequently become complete by the peritoneal 
flayer gelding, either from the pressure of accumulated blood, 
.4rom a portion of the body of the foetus being driven through 
iit By uteriit^’ retraction, or frojn manipulation of the tom 
(parts. Ipcomplete rupture sometimes involves chiefly thej 
peritoneal coat, occurring in the form of superficial lacera- 
tions which gape and may bleed freely (Fig. 244) ; the causa- 
. tion of this rare accident is obscure. 
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tlia^.incoiijplgle ; cases ftf Jraum^icj*upjjjyrQ,A>re mo^.jf^iien 
i nco qj ^)le io than Qpmiilete. In the great niajorii^^f c'i^s. 
rupture commences in the lower uteriiie segmcaxty tm ^gg^ oh.. 



Fj(?. 245. lliiijluro ol‘ tliu Utc^is Hmiled tu the Lower Soji:incnt, which 
is greatly distonclcd ; the Listeiision is greater uti one side than the 
other. (Biiiiim.) 

being that this part of the wall is thinnest and is also most 
liable to over-distension. The rupture may be confined to 
the lower segment (Fig. 245). or may extend upwards into! 
the uterine body, even to the fundus, er downwards into the 
Vaginal fornice» ; the bladder is oooasionAlly involved in 
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^.teal^ of the ancfciior wall. In cases due to abnormalities of 
^the uter^, the tear often ooAmcnces above the low^ seg- 
the scar of a Csmarean section may give way, 
nf thft tear is iu t^o majority of cases ilUuijyye ; 
wasionally it mnjrbe traftsverse. and sometimes a trans- 



verse tear encircles nearly the whole lower segment, practi'- . - 
cally cutting*" the uterus in two ; occasionally it is v erti cal, 
such tears ocourring most frequently on the lateral v^l of 
^ the uterus (Fig. 246). In rare instances transverse rupture 
etarts in, and is limited to, the fundus (Fig. 247). 
rupture in most iscorded instances has been attiibulm to ? 

Ijowever, , 
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occui through the cicatnv: of a previous C^aarcan 
Sometinus iuptuie causes lacovation of a Iftige WancU Qf t|ie 
qtciijie 01 yagiiial aiteiy, oi of Urge uterme veins (]B1g 246) » 
scnous haemoirhage then ucouis , this is, however, hy Ho 
means the rule, and if the Utge vessels escape, the alhemnt 
of haemoiihage may be tiiflmg Complete rupture of con* 
sideiahle extent involvmg the peiitoneal coat is usually 
followed bj the escape of the utoiine contents tfoatus or 
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Vn 2 [7 Liinplitf hnisvLiM Unptiiit ul the rumlus Ttoii 
(VoTi Win* kt) ) 


placenta, oi both) into the peiitoneal cavity, the" empty 
uteius then retracts iiimly and severe h^morihage* will be 
impossible, unless Uigo vessels have been tom When tho 
rupture is small or mcomplete the foetus ttmains m the 
uterine cavity Sometimes a part only of the foetus — ^the 
head oi a limb — escapes through the rupture, the remamder 
being retained in the uterus , firm retractiou of the edges of 
the rent upon tho extruded part may then occur, preventmg 
the withdiawe^^ of the foetus per naiuf(Ues, 
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Diagpiosis^ — tn ortler to establiHli tlie diagnosis of fupture 
of the uterus, it ife usually necessary to recognise the lacera- 
tion by touch. The symptoms which attend this grave 
, accident are not characteristic, although they may arouse 
the suspicion that rupture has occun*ed. ' 

T^epionitorjf symptom/t of rupture are sometimes de- 
.'^.scribed ; these are, in point of fact, a histor y of h long and diffi-. 
' ® 3 llii«J 5 d>pur leading up to the symptoms already mentioned' 
as those of tonic contraction and over-distension of the lower> 
uterine segment (p. 449). But it must be borne in mind that 
although in the majority of casc.s .-i long, difficult, and painfiil 
labour precedes rupture, this is not jilways the case, for 
spontaneous rupture may occur early in normal labour. 

The attendant sympiotfis are probably intluenced mainly 
by the rapidity with which the laceration is produced, and 
the amount of hiemojThagc which accompanies it. Sudden 
.rupture is attended by severe shock and acute. abdominal 
I pain . sometimes also i>y the sensation that something has 
burst and by the sudden cessation of the pains, which have 
• been, in most cases, unusually severe. There may be some 
ext:enial bleeding, but this is seldom, if ever, profuse ; the 
greater part df the etfused blood is retained when, if a largo 
vessel has been torn, signs of more or less severe internal 
htemorrhage gradually manifest themselves. Occasionally 
internal .h£emorrhage may be so profuse as to cause death in 
an hour or two. Incompldle rupture produces much loss 
.severe symptoms, and less profuse hajinoirhage than com- 
plete rupture. It may accordingly be said that the chief 
symptoms pointing to the occurrence of rupture are the 
sudden or rap id, dfevelopment. nf symptoms nLshoc.k — e .g., 

: pallor, cold clammy skin and rapid pulse, in a casp in which 
. IfiitQUiJms .been- long, or artificial delivery, has .be.en, accom- 
' plishad,with difficulty. When also th(;re is external bleeding, 
j.and though delivery has not taken place the pains suddenly 
cease, the presumption is greatly strengthened. 

Abdomina l" examination yields no c ertain info)*mation 
.the foetus has. escapcd .from the uterus, when the 
^physical signs are striking. The foetal parts can be palpated 
.with great ease through the abdominal wall ; there is also 
extreme mobility both, of fJhe limbs and of the whole body. 
Ill; the lower abdomen llie haid^trseted uterus will be found 
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.of the size natural to_^the termination, of the -tliitd stage. pf-',-'. 
labour, and quite separate fron:ijth^,iceti&', li tEe ictus' !' 
remains in the uterus after rupture has occurnjd, it is seldom; ' ' 
possible to make the diagnosis until after delivefy. , - ■> 

• Whenever it is suspected before delivery that rupture 
has occurred, a careful examination under a n-’E^sthe sia should ' 
bo made, the Whple ha,ud being passed into. thp. vagina. Jfor ,/ 
this purpose, as if is obviously necessary to njach the lower • 
uterine segment. If the laceration has involved the vaginal ■ 
vault, the lower end of the tear will be easily found ; the full 
e.Ktent of the injury is often di/lioult to estimate until tlie ■ 
uterus is empty. . • 

In many cases, liowevor, the suspicion of rupture does 
not arise until after tlui delivery of the patiojit, either with 
or without artificial aid. The had general condition of theJ, 
patient then attracts attention, and delinite symptoms of! 
severe shock may supervene. Jf tin* placenta has e.scaped^. 
through the rent into the peritoneal cavity, attempts too 
deliver it in the ordinary way will be unsuccessful ; in somej 
eases considerable external blcoditig occurs- although thet 
}»laconta has been dt'livered and tin- ntiTiis is firmly retracted, j 
or the patient may show immediate signs of collapse ; but in^ 
some cases suspicion of rupture has not been arou.sed forj 
several hours after the termination of labour, owing to thej 
gradrial tlevelopment of the symptoms. Under all such cir-- 
cuinstances as these, careful search should be made for wap-j^ 
ture. If the placenta has escaped through tJie rent into the | 
pmtoneal cavity, the cord will guide the fingers up to and ' ' 
through the rent. Occasionally a coil of small intestine may! 
protrude tlirough the rupture into the vagina. It is a point j 
of practical importance to desidg whether , the rupt^U'e^-M.- 
com plet e, or incoin pletc, for treatment depends upon this* 
point to some extent. If a coil of intestine has prolapsedjj 
lor. if. the fuiger passed through the tear definitely detects; 
'iKWrtd or any other organ, such as the omentum, or the ovaxy, : 
it is certain; that, the rupture is complete. . Ill' incomplete 
rupture opening up the broad ligament extensively, a thin 
layer of peritoneum and cellular tissue intervenes between the 
viscera and the finger, and prolapse of gut cannot occur. 

— Rupture of. the uterus during labour is ope of the . 
most serious accidents which can befall a parturient woman. 
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been estimated by various authorities at 
ftQiU 70,to 9Q pol cent. ; for oases treated under favourabfe 
conditions such ns are offered by Lying-iiv Hospitals it is 
probably, und(T modern methods, not more than 50 to 60 
gpr cent. (Munro Kerr). But even this modified rate is 
extremely high. The immediate risks are those associated 
with shock and h ae niorrhage ; if the patient si.rvivcs these she 
has still to encounter the more remote risks of septii;* infec - 
tion . Shock and htemorrhage occur together, and the in- 
fluence of tlie two in determining a fatal lesult cannot be • 
separately estimated ; deaths occurring within twenty-four 
hours of delivery .iie practic.dly all due to these causes. 
Probably 30 per cent of the inoitality i.s the result of com- 
bined shock and hamiorrhage, the lemaining 50 per cent, 
being due to sepsis. The tiequent occiinenee of septic 
infection is to be explained by two considerations, firstly, 
tupture of the uteius is as a lule the duect outcome of 
ipad obstetiics, as in the case of failure to lecognise a 
transverse presentation, or of untimely or unskilful operative 
Interference. Consequently it is among tlie poorest classes 
that cases of lupturc usually occur, and in these patients 
insanitaiy surroundings, want ol personal cleanliness, and 
'absence of trained nuising attendance all favour the occur- 
, fence of sepsis. When a woman suffering iVom tJiis injury is 
brought to hospital for treatment she has in many eases 
' beieii already infected. Secendly, even if skilled attendance in 
^bour has been available, the existence of an extensive 
internal laceration throwing the vaginal canal into direct 
communication with the peritoneal cavity or the pelvic 
cellular tissue, offers unusual facilities for tlie spread of any 
infective agent which may gain admission. 

Treatment.- -This must lie consukri'd fiom two points of 
^view : (1) how to deliver the patient ; (2) how to deal with 
the riipturo. 

(1) If^it is believed, after careful examination, that the 
|S^\lg stilr in the uterine cavity, an attempt should bo 
made t o it through the natural passages ; causes of 

obstruction must be carefully looked for and estimated, and 
suitable methods of extraction then adopted. If the pre-i 
scoitation is an impa 9 ted shoulder no attempt at version should 
be made ; but the child may be delivered, by dooagi^tion,| 
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or by some method of cm bi^v(;]i^|p inv if the n.eo]$ is difiiouH* ‘ 
to roach (sco p. 740). Intru-uterine monlpalatioitM tlader ‘"i 
those oireurustanceK ai^c certain greatly to inoreftso the tear ' 
if it has already ooeurrc'd. If a part of the fwtuS has csoape4 ‘ 
■thVough the rent, attempts at delivery through tho natural ;’j 
jmssages must be very gently made. As the fmtus is in aR 
cases deadi destfuetive operations may be practised v^thotA 
hesitation, ff the hetus has been expelled completely into ' 
the peritoneal cja ily, laparotomy is the only possible method 
of delivery wliieh ean lie adopt tnl. If the child is born 
but the jdaeenta has <*scappd from tlie uterus, the placenta 
may bo rli'avvu down by traction op the cord and delivered 
■with care Ihrougli the rent. 

(2) The treatment <»1 tlie rupture is in all ca^.cs a matter of 
difHoulty, and gt eat di ITerenei's of opinion iiave bi'cn expressed 
as to the best method of dealing with it. l^poii one point 
there is agn'ement, viz. that tho immediaJc indications are 
to ascertain the full extent oi the injurj', ami to ad<^t 
e neiYc tic inoasuics to diminish shock. The entire hand 
should be passi'd into tho vagina immediately after delivery, 
so that the position and size of the laceration may be clearly * 
determined Special attention should be paid to two. 
points — ^whether the tear has opened the peritoneal. cajoty 
or ha,s injui’od the bladder. Tin* amount of external bleeding 
is usually slight, but the uterine cavity .diould be ; |ripel v 
irrigat ed with normal saliaw soluUou* and. the vagiPftUiTWUla 
jf r jgg^yd and swabbed with Ijisol ^olutioa^^g, 
ttoaspoonful to a pinti When the general condition of the 
patient is grave, and there is severe shock, nothing further 
should be done until certain restorative measures have been 
adopted. 

The es'iential feature of sb.ock is profound depression of 
tho cu’culation, indicated by a* small, soft and rapid pulse, 
coldnea.s and pallor ot the skin witli slight cyq,nosiR of the. 
lips. The temperature is sub-normal, the respiratioiij 
shallow but not greatly quickened, the menTal condition 
lethargic ; or there may be loss of consciousness. The^ 
leoction is indicated first by improvement in the pulse, and* 
then by a return of warmth to the body surface. When' 
there is severe shock the patient should be kept recumbent. 
with f raised ; if it is desired to move her 
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into hospital this should he postponed until some degree of 
'reaction has been obtained. .The two chief requirements in 
, the tieatmont of shock are the application of warmth to the 
body, and the rapid introductlo n..oijauid,intpJhe. circytlfttion. 
iff hot baths and bottles .are used, great care must be talteti 
fto keep them from contact with the skin, a.s severe burns are 
produced by a comparatively low temperature during shock. 
In hospital practice the electric light bath is a convenient 
'method of a})]}lying heat and may be continued until sweating 
begins, when its tempcivaturo should be gradually reduced. 
Fluids cannot be adrninistei'ed in large quantity by the 
mouth, but may be given [)er rectum, subcutaneously or by 
ijiitra- venous transfusion. The rectal metliod is inadequate 
except for slight cases ; the subcutaneous met hod will sutfice 
for all but the gravest cases. Avhen iutra-venous tran,sfusion 
must be resorted to. By the latter method success may be 
attained even when the patient aiqiears to be moribund. 
Alcohol and strychnine are of little use and by some authori- 
ties are hekl to bo harmful. The most uscfid drug in shock 
is jyituitanrjCixtract, which may bo given along with the 
subcutaneous injection of saline in doses of J c.c. ol a 20 per 
cent, solution ; its elTect is to raise blood pressure. 

Tlie..tTei^tment oltl),c,injury itself may be either expectant 
or operative. Exj^eclant treatnumt consists in establishing i 
free vaginal di'ainage from the laceraliKl parts, combined with t 
plu gging of rents or of cavities with gauze, if required for thet 
control of oozing or of more active hsemorrhage. Probably ^ 
a better method is to drain by means of large rubber tubes 
which must be stitched in po.sition, and made to pass deeply 
above the level of the lacerations. Thus the tubes may pass 
into the peritoneal cavity, or into the widely opened jielvic 
cellular tissue in cases of incomplete rujiture opening up the 
broad ligament. In all eases where the surroundings of the 
patient are .unfavourable for the performance of a serious 
kurgical operation the expectant method should be adopted. 
In cases of mcompleto rupture it may be possible by making 
ti^c.itiS'Ji on the ntcrus.to pull it dowji-lo.thajridvikaulfijpiejilly 
t o allow o f the laceration .in .the, Jiierine , wall .being. .directly 
closed yi th. stitches. The broad ligament cavity then 
remains, in communication 'with the vagina only ; it 
' 'E^ould not be closed, but plugged with u strip of gauze 
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or drained w'ith a rubber tube. Qmrative treatment ‘of \\ 
complete rux>ture consists in opening thcf abdomen, 
after carefully investigating the position and extent of thijet^ 7 
injuries, either removing the ruptured uterus altogether byj-: 
hysterectomy, or sowing up the lacerations. If the patient r / 
survives the operation the risk of sOjp^sis has been"^racticallyf 
eliminated. When rupture has been followed by escape of ' 
Ihe child into the peritoneal eavity an abdominal operation, 
must in all etxaevs he xjerformed in order to deliver the child, 
and this allows of the j u^dure being at the same time dealt 
with. 

The advantage of the ojierativo treatment is that the full 
extent of the injury can be* disco verod, luemorrhage oom- 
pletely ariosi ec I, bruised or [lossibly infected ti.ssues or 
organs removed, the ])eiitoneal eavity e.leansed, and free 
drainage jirovided both by the suj)ra- j)iibic and vaginal 
routes. When th<‘ laceration is not very evtonsive, and is 
situated in an ac.cessible position, it may be stitched up and 
the uterus saved. Hut experience sliows that a high 
mortality from sepsis atteiuls this procedure, for if the uterus 
is infect(Kl the etlgi‘s of the tear will not unite and sej)tic 
[leritonitis then cMisues. The great disadvantage of both 
forms of abdominal operation is that t lie .palieiilt's, general 
c.QD-diUoii is ulteu so bad that the iierformanccof an extensive 
oiieration such as tliesc appears to he almost a forlorn hope. 
On the other liand the exj)eclaut method, if at first successful, 
is attended liy grave risks of s^^psis in eonvaleseeiice, for the 
uterus itself may have been infected during labour, and, 
further, by this method the ]ieritoneaI cavity cannot be 
thoroughly cleansed. And again, concealed^ Jigejiioa^ 
may continue from some deeply-] daced vessel. 

The most efficient method is undoubtedly to operate 
and remove the uterus by lyf^tcr^Qt^my ; thus bleeding 
is finally controlled and the risks of sepsis avoided as far 
as may be. But by many obstetricians the severe, shocks 
attending ruxiture of the uterus is held of its&f to contra- 
indicate such a severe operation as this. Recent statistics, 
how'cver, axijiear to show that a larger percentage of recoveries 
atteiuls hysterectomjj^ than any other method, whether opera- 
tive or expectant, of dealing with bad ci]|,ses of rupture of the 
dtevus. It is probable that in time ^ this method will be. 



478 


ABNORMAL LABOUR 


' ‘generally accepted for auoh cases, tjip expoctaut uvathod being 
for those in which the injury is comparatiTely slight, 
•' Lacerations of the cervix and vagina frequently occur in 
labour and are of minor importance. A certain amount of 
laceration of the cei-vix is_^URual in_a priavipaxa and.requu'es 
no Tteatr iae'hFl invariably longitudinal in direction 
and usually la teral in position, being much more frequent 
upon the left than the i-ight side. This is explained by the 
.predominant ficquenoy of the first vortex ])Oi*ition, in which 
the broad end of the head distends the left i«idc of the 
, cervix. Sometimes these lateratioius aix* more extensive 
'and run up to the \agmal roof, or open the liasc ot the broa<l 
ligament ; they should then be ticated by (Jonchjng the 
ragged cavity forme<l by the tear, and draining it with a 
large rubber tube. Ooea«ionally trnnsveise lujiture of the 
anterior Up occurs fiom non-dilatation of the exteniai os, 
and deUvery takes place thiough the lent which is situated 
in front of the undilated os (l<'ie 237) In extensive rupture 
of the lower uterine segment the laceration fi e<i uent Jy extends 
downwards so as to involve the cervix and upper [lart of 
the vaginal w all 

In severe laceration of the pelvic floor the lower third of 
the posterior vaginal wall of necessity participates. Vaginal 
laceration.s aie thus most frequent in the upjicr and lower 
thirds. They may also occur in the middle tJiird in 
obstructed labour or difficult instrumental delivery ; if upon 
the anterior wall, the base of the bladder may then be 
lacerated, giving rise to a vosico- vaginal fist ula. tSometimes, 
from prolonged compi ession between the f cetol head and the 
pelvic bones, an area of the anterior vaginal waU is damaged 
beyond recovery, and sloughing occurs. The s laue h then 


separates during the first week of the puerperium, and may 
open the base of the bladder, residting in a 

When an exten-.ive area in any position has 
Isloughod, the process of cicatrisation is attended by well- 
•marked con*5triction, and may result m vaginal ati ps ia of 
^extreme ilogreo. Lacerations of tlie cervix and vaginal 
root do not loquira sutui-e imless iheiv is considerable 
,;h«enyafrhage ; those of the lower third of the vagina should 
2^^^^i^y4SSfiau^d^at the same time as the injury to the 
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Rupt^«4 of Veins {VagiTial and vulval Jn;pniat 07 m),-^ 
Largp effusions of blood ruptured Jboma may form 
beiteath the vaginal walls during labour The cau^e of 
tuptu^e of the vaginal veins is not well known, but the 
adbident Recurs chielly in prolonged labour or operativ^^ 
deliv eiv Jit mav be also met with in pregnancy as 
lesult of aTic.i.t5iiijui> The formiiion of the hcomatotw 
begins beneath pm of the latcinl vaginal walls, and usually 
extends dov\nw'^ids into the laliium majus, forming a 
chaiactcristK vulval swelling which ma> attain considerable 
si/o Sonietuncs the tiimoui does not extend to the vulva, 
and then it be ic cognised onlj by \aginal examination 
The vulval swell iig jiuscnts distinctive characters, it is 
sgft and fluctuitnig ot i deep violet coloui v^heie covered 
with niiKous niembiane and is iwic j itcd with subcutaneous 
e^chjmosTs extending ovei the peiineuni aiound the anus, 
and upon the innci aspect of the thiglis 

\ vaginil Jiaiiiatoni i niiy toini dm mg the second stage 
of labour tnd c lusc obstruction to dc live iv usually hov\- 
cvci it ajipi ais duimg oi mx>u iftcr the third stage Tt is 
nssocntocl witli scvtic pun ind the loss of blood from the 
gene 111 ciiculitioii in iv be suflieunt to pioeluce urgent 
sjmptoms of mtcinal hamonhage Occasionally spon* 
tanccjus rupture ot tlic hernitoma occurs Icaclmg to the 
escape ot a 1 ugc cpi intit> ot fluid and clotted blood 

The Umimuit is expectant with stiict ajitiseptie manage- 
ment of the pucipoiium If the thicmibus should become 
infected it must be laid fieely open the cavity cleared out, 
douithed and packed with lodotoim gauze 

Pelvic Hamatorua — The occurrence of ha?morrhage 
btJt 3 /v?eu the layers ot the broad ligament m incompletQ 
luptuxc of the uterus has been alreadj rctoired to, this 
condition is called i juivic JiAinitomd Rare cases have 
been leportcd m which the same* condition has occurred 
without mjury to the uteius the bouitt ot the bleeding bemg 
ruptured veins m tlie connective tisbuo of the ba-^^^of^the 
broad ligament Such haemorrhages may be very eiE;teuatre, 
dissecting up the wliolo of the pelvic peritoneum, p^smg 6tt 
to the abdominal pai letes and into the iliac fossae, and giving 
use to the symptoms of seveie internal Jisemocxhage. Smalt 
effusions which give nse to no urgent^symptoms require noj 
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■ ojJerative treatment ; but if the pat ient’s oontliti^iH 


or .other lateral vaginal fornix shoukl be op©n< 



blood eva£3j|itcd, and the cavity douplied and plugged ytj^ 
iodoform gauze. / 

Rupture of the Perineum.— -This minor accident is •of 
frequent occuitcjico, but usually of small impovtauce. It is 
"^ly referred to here in order to empliasiso tlie iiuport- 

tuiceof examining tlie ])oriiieum in every ca 
ajid of immediately ixqiairing all laceratioi 
more than the skin of the fourchotte. Laceriitions involving 
tJie sphineter ani are of great importance, becauscs unless 
suceossfully ropairefl, troubh^some reelal inecMtinencc will 
ensue. The chief varieties of ])erinoal rupture, alojig witJt 
the suitable methods of repair, are descii)>ed n}>on p. 755. 


after delivery, 
wliieh involve 


Inversion of the Uterus 

This condition is a turning inside out of (he uterus. It 
is one of the rarest complications of laboui*, being only met 
with in from 1 in IS0,0(>d to 1 in 20(h0t>0 labours. 'J'hrec 
degroes^ of inversion may bc3 described : in the first the 
placental site — i.e., the fundus — is depressed so as to bulge 
jto a greater or Jess extent into t he uJiulltttiUlvdly ( Fig. 248, a) ; 
jiTi the second the fundus protrudes through ilio external os 
so as to enter the vaymiLl canal (Fig. 218, 5) ; in the third 
the .fundus presents at, br protrudes through, the yplya 
(Fig. 248, c), the inversion being complete. It occurs either 
during the third stage of labour or immediately afterwards, 
put it is highly probable* that the process always commences 
Muring the third stage, although it may not be recognised 
"until later. 

(^ q^ ses . — Inversion n^iy occur spovUinaously, or may bo 
induced by improx)er methods of delivering the placenta. 

. WhciL s pepf^taneo us it may be duo to precipitate labour, but 
the usual cause is ^ J by 

.. straining efforts on the jiart. of the patient the relaxed area 
-is slightly inverted, and the process then proceeds by the 
active part of the uterus contracting upon tJjc inverted part 
and driving it onwards towards the cervix. It is also stated 
• tbM spontaneous in^^ersioniga^^Jjcjsfeart dum&the second ^ 




^'.myERsioN 

. ‘ ■. ' " • * •■ • • ■ 

tfairQu gji joktoly, ■ t«L-..ahs.Qlatdy , shprfe, " 

(The cord is said to be, relatively shortened f^hieti cdiled'j 
the body or limbs of the fmtus.) ‘ It is, however, 
believe that traction through the cord upon the wall 
aeiively contracting uterus could cause inversion. , 

Inversion may be ir^uced during the third sta^ V^^ 
endeavouring to. deliver the placenta by prossuxe. 
hiud-Wfi?*: by .traction on the cord, wJieii the utecua is,relasfi^;j^^‘ 
It is probable that the proecssj. is merely started in this 
* and is then carrieil on s[»oiitiineonsIy by uterine contractions.';:^ 



Tn version is usually produc»*d rapidly, but sometimes appears 
to occupyTieverardays for its completion. 

^rdvtoms . — Pain is a constant symptom. In the second, 
and third degree,s well-marked symptoms o f shook also occur, 
and the pain becomes expulsive in character. There is .■ ’ 
usually haemorrha ge, but it is very variable in amoujft, and , 
seldom profuse. The placenta usually remains attached tp 
(the inverted fundus ; when it has been defbehed befoijpf'V 
■inversion the risks of profuse bleeding are much greater. , 
Thci(iBfla4o,sis of this accident is not difficult if the patient' 
is seen soon after it has occurred, bti the'firs.t degree it may ' r.; 
be possible iap^l|i^,-thc 

When the fundus h,as been expelled into' 
'B.M'.''-, ■ ■ . ■ -.'SI.-''';’ 
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/■ ahdOMimal examination shows that the body of 

baa <b^appefti\(d Jrom its normal position, and the 
the upper' end of the, inverted organ may 
be felt with the fingers ; on vug ina^. exainin^itioti 
JJbKe firm.r.pwacl sweUing. protniding through the cervix, and 
covered by the placenta, will then be recognised 
^•without difficulty as the inverted fundus. Diagnosis in the 
degree is a simple matter when ilie placenta remains 
;;; attached; but a number of. cases hav(' been recorded in 
’M^hich, the placenta being detached, the inverted uterus hajs 
been amputated in the erroneous belief that it was a fibroid 
polypus. Attention to the abdominal examination should 
prevent this mistake. 

The prognosis is grave ; (loath may occur from ha?mor- 
from shock, whieJi may even prove fatal after a 
s 'feduction of tlio displaoennmt. In some east\s, on the other 
' hand, the condition may remain undiscovered, giving rise to 
no urgent symptoms ; it then passes into 1 he phase oi chronic 
. whicli is dealt with in t(^\t-books of gyiioocology. 

The treatnieni consisls in the jnu nedia^ l^CJiUdQjlion of the 
.displacement by taxis ; after careful antiseptic preparation 
shaving and douchUig, the organ should b(' rein verted, 
begmning at tin? cervix, and gradually rctuxniug..^first 
part of. the uterus, and last the fundus. The 
patient is anaesthetised, and one hand is placed upon the 
abdomen and two firigcu’s are press;ed down into the inversion 
ring so as to steady it, while the organ is gradually replaced 
with the fingers of the other hand introduced into the 
vagina. When the displacement has been completely 
returned, a .i£j^#ra-u^t§rm should be 

partly for disinfection and partly to promote uterine 
ccmtraction. The uterus should be cgnl inuouslv. massage d 
and Qtaat. administered to counteract the tendency which 
these cases show to inertia, and resulting risk of recnrreiiec 
of thh inversion. In the second and third degrees the 

commencing . .the. 
in order to diminish the bulk of the body to be 
^turned through the inversion ring ; this is 

Occasionally the uterus cj/pti.pt be 
;^*^|iamfid..by«tftxis ; hfltjjqjj^fihss should then be used and 

the invert^ )it®rus by 





ANTE-PARTUM HA5M0KRHk| • ; . ? . , . , 

Uilfilsiiiig thc.Yftgma with sterile-gauze ji»der y ^ 

iprecautions. Aftci; twelve to, tweiity.rf*ur..h!qiUrs,,of,'^^*'i^tej ;■ 
pjTQiiiiSurc, taziis may he repeated and wUl probat^ P 
prove successful. - 


Ante-partum Hsmorrhage 

• 

By some writers the term aiite-partiim hsemorrhage is; 
used to include all cases of hsoiuorrhagc occurring either in j 
connecitioii with pri^gnancy at any j)eriod, or iu connection; 
with the first aud second stages of labour. In this work* 
liaunorrhages occurring before the period of frntal viability ’ 
has been reached have ))oen already dealt with ns Disorders 
of Pregnancy ; it is, furtliei\, more eouveniout from a clinical 
standpoint to lesfrict the term anle-])arf urn haeniorrhage to(fc 
^ cases occurring either in progiianoy after the period ^ of 
I btMUi ri'aclicd. or during labour before the b4*th 

I ^^tjhc Slight <*ascs of ante-]>artuni hioniorrhage, 

^ as tluis defuujd, may l)c dm* to such conditions as fibroid 
tuiuours or malignant <lisease of the cervix, and these’^n- 
ditioiis have been already sulficiently dealt with. Occasion- 
ally in the, latter months of pregnancy profuse hccmorrhage 
may arise from rupture of a varicose* ymi in the vaginal 
wall or in tlie vulva. These eases arc*, however, quite 
exceptional and as a rule severe haunorrhage at this period is 
due to bleeding jdte. aud it is with these 

casi‘,s that this section is solely concerncid. 

Oases of ante-partum haMuorrhage, as thus defined h 
[i.p. as bleeding from the placental site), divided! 

into twcu-Cksst'-'^, basis of classification Tbffing the! 

situation of the placenta. In mie , eluss tha, placenta 
occupies the normal position — /.c. it is implanted upon the 
uterine wall entiiely above th<i level of the lower uterine 
segment ; ante-partum haemorrhage is in this class*due to 

S remature separ^ion of .thp placen ta^, fypiTi ,oi- piiipra.1 
isease, or from t rauniatigni . In the otiuec^iaSa thie.placei^ 
occupies some part or the whole of the lower uterine segment ; 
ante-partum hemorrhage in thc.se cases will necessarily occur 
independently of accident or diseu^, because the changes ;*■ 
which normally take place in the lower segment before and 
during labour inevitably cause the pltfccnta to be detached 

* 31—2 
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^ , Difife former are known as cases of Ac^en^l 
■ '■ ^^f^-morrhaae : th% latter as cases of Placenta Prcevia or 

W must be borne in mind that 
essential difference between them is the position of the 
'■' placenta in the uterus, for traumatism and disease are not 
. limited to the class of so-called accidental haemorrhage, 
but are quite as likely to affect an abnormally situated 

placenta as one nor- 



Fia, 249. — Bjieal Wiiounta l^rjrvifi ; the 
part of the PJurenta whioli is 
attached to tlic liowor Uterine 
Segment is clevelo])c<i upon the 
Decidua Basalis. (^V ehatcr.) 


mally situated. 

Causation. - - 1. We 
h*iv(' first to inquire,, 
what are ^thc causes 
which lead to the im- 
plantation of the placenta 
in the lower uterine seg- 
ynent? Recent observa- 
tions have made it clear 
that there are two dif- 
ferent ways in wliich it 
may occur : (1 ) the for- 
tilised ovum may. bo-' 
eunie imbedded, in tUo' 
lower part of the uterus 
when it first enters this 
organ, instead of, as is 
usually the case, at 
the fundus; this ex- 
planation w'as com-; 
monly applied to all 
cases until a few years 
ago ; (2) after. implanta- 
tion of the ovum in the 



placenta may so develop as to become 
allj^ched-in part, to , the.Jpwpr,utejrinQ segment. Cases of the 
(first kind are characterised by the formation of the decidua 
( basalis, wholly or partly, upon the part of the mucosa which; 
I covers the lower uterine segment. In cases of the second' 
. I kind, the placenta is developed in whole or in part, in connec- 
’^Ition with the decidua eapsularis instead of the decidua basa-i 


ilis ; as the ovum grows large enough to fill the uterine cavity,: 
' Ideeidua eapsularis and de^dua vera fuse, and a part of the! 
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ti-m: 

placenta thus becomes attached to the utadne'wall dvetf thS[' 
lower segment. 'J.’ho fo rme r may. be coijyenji^tly caUed r 
basal plOM ntfl proefim and Is shown in Figs. 86, 249 and 260 
yie decidua cap8ula)-i.s can be clearly seen in the upper.part r.; 
of Pig. 249, and it is obvious that the placenta is formedj • 
not upon it. but upon the decidua basalts. The latter 
conveniently be called capsular placenta prmvia, and is shown ' 



Pio. 2jO.~A Oiavicl Uterus with a Pihroid Tiiiaotir. Tho Placenta is 
situated entirely in tlie JA)Wor 'Uterine Sogmont. CWilley.) 

* r 

in Fig. 251 ; here in a three months’ ovum it is seen that tho 
decidiual space persists and a portion of themplaccnta has 
developed upon the decidua capsiilaris on either side of . the 
decidua basalis. In this specimen Webster described the part 
of the decidua capsularis upon which placental formation has 
occurred as closely resembling in vasculaftty and* general 
appearance tho decidua bas^is adjaceftt to it. At a later 
stage of pregnanhy a portion of the oabsular placenta would 



48G 


ABNORMAL LABOUR 


lie upon the Ibwei segment and cover the internal os. This 
part of the decidna uapsnlaris prohahly fuses firmly with the 
decidua vera, to which it becomes api)Osed : accordingly, 
when detachment r)f this portion of the placenta occurs, th§ 
plane of sci)aration will pass through the weU-devolop(‘d 



Fio. 2ol. -Cauftiiilnr Pliicoulu Priuviii, Lateral Variet}'. From ii Frozen 
S(‘rti(ni. (('liiroiicc Wobstcr.) 


caverngus layer of the decidua capsularis, leading to more 
or loss serioui^hacmorrhage. 

It seems p.roj^able^that further observation will show that 
• cgijjfis., placenta, prjeyia are. always basal ; cases 

;of pajiiaU^.Qiax’ginal.placenta.pxievia way bcLeither baaal..pr 
;C{miaplar. It is possible that spi ne cases arc partly basal and 
partly capsular. * s. 

The explanation cannot be carried fufther than this ; 







Fi( 3. 2.'52.' - frozen Sectidii of a Wijiuan wlio ilitsd t)f^Injuiorrhage due 
to Plaii6nta Pnovia. The c*,ervix is partly dilated, the pla.ctiBta 
prjijvia is lateral, the fa*tu.s j>rcfc‘Out..s oy tlio brooch, (Barbour’s 
Anatomy of Tiabour,) 

tation of tho ovum u})oii the lower part of the uterine wall 
instead of near tiie fundus* Clinical^ evidence shows? that 
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there is a, certain 

' aMSBKTofevKjie^^ ftndQmi^tn tis «tiH 

iji^inoiirs may siand in the same relation (Figs. 85 and 2*50). 
Jt will be observed that each of these three conditions is asso- 
f plated with.eiilargement of the uterine cavity . Under normaPi 
f OOiKlitiona the uterine cavity is polcntial only ; when dilated 
I to form an actual cavity it is obvious that tlie fertilised ovum 
, may descend into the lower segment before it becomes 
^embedded. The placenta itself is frequently abnormal ; 
i^Xtensive areas^of (Icg'enorated villi maj' often be found 
(2>toccwtoZ infarcts), and the cord often has a marginal or 
velamentous insertion. The nutrition and development of 
the foetus are iinaft’ected. 

Given a low implantation of tlie placmita it is impossible 
‘ for labour to take j^lace without hiemorrhage, for when the 
lower titerine segme^it dilates and tlie cervix opens during 
the first stage, the placenta will inevitably become in part 
or wholly detached and bleeding will occur from the 
lacerated placental vessels in the uterine wall (Fig. 252). 
Hence this kind of antc-])artum lueniorrhage is often named 
^ U^VQi^S^ble IJcemorrhage, But the low position of the 
>Jplaconta is not the only possible cause of hamiorrhage in 
such cases, for traumatism or local disease, such as will be 
described in the next paragraph, may affect a placenta 
fcpraeyia, and, ])y causing partial detachment, may lead to 
haemorrhage. 

<2^ With regard to acc idental haimurrhuye considerable 
. uncertainty s^till exists as to the rc^lative importance of 
; ^jury and disease in causing separation of tlie normally 
situated placenta. Instances are rare in which it can be 
attributed solely to direct inju ry — e.g. a kick on tiie.ahdomeix 
fall ; but there is no doubt that sycli injuries may cause 
-.^i^aratton of a healthy jilaccnta from its normal attach- 
; * It is probable that a sudden rise in intra-abdonunal 
prod^ for instance by an unusual muscular 
eftol^t Sr severe coughing or vomiting, may detach the 
.placenta, when local disease weakening its attachments 
exists, and therefore in tliese cases bpjth injury, .and cUsease 
" are factors in causation. In other cases the hsemorrhage. is 

be attributed solely to 
It is somewhat of reproach to ^obstetrics that 
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ourront knowledge of the nature of the diseaseij which cau^o> 
aceuiental, haemorrhage is so unsatisfactory and in.oom.p'lete!, ; v 
The most that can be said is that, upon evidence not always' . - 
(tonvincing, the . followin.g jiro ^beJicyed to . bo, Jho^ jnpst i 
iftipprtant : 

*~ plnnn ifiJBi^tt'a diBsasc. 

Anaem ia. • 

■ EJtfpura, 

- Cardiac) disease (especially n^^ral lesiozis). 

'• .;E'ibjcQi4 jviiziours of the uterus (w'hen sub mu cous .».nc 
interstitial). 

)P,eP.idual endometritis. 

It mu.st be admitted that, cxec'pt iji the case of chronic, 
nephritis, tlio evidence that these eoiuUtions aloiu* can cause 
a<;cideutal liiemorrhage is ine.oiutlusi ve. Histological exami- - 
nation of th<' utc'rine wall after death, or l>ettc>r after its 
removal by operation, has so far failed to rev'eal any 
structural changes to which the luemorrhage irniy ho attri- 
buted. fn cases of eoju;eaied accide.iital hicmoirhage' 
interstitial bleeding lias been found in the muscular wall, - 
but this is probably the result of over-distension of the 
organ and is not related to the original In'cmorrhagc fromj. 
the placental site, ft has also been .suggested that a, 

be the cause of Ji£en)orrhage during, 
the second stage of labour, froih traction on the placeizta,; 
ft is believed that jiuicy.Ozi.s..,iituzi:k may initiate it by, 
exciting a sudden and violent “uterine contraction, suffi-j 
ciently powerful to cause slight separation of tlie placenta. i 
Multjparitv is a powerful predisposing cause, and the> 
great majority of eases occur in feeble and debilitlcted’ ■ 
women. It is accordingly much commoner in hospitals 
thiUi in private practice. 

3. The question next arises, wh y 4.pes ..antc-partum 
Jironiorrha^o always occur when the plucciit^ my:adea,.tjie 
h)®fir uierifie .segment, .and not when it occupies the nprma,! 
situation ? The answer will be fozmd in the (Ji&c^t 
fujRuotions .of tihe.uppeT.,aii4 loyjpr .part&.of ,the,bo^.O!£ the . 
uterus. The upper part plays an active role in labour, 
undergoing intermittent oontractions, §,nd progressive and 
continuous retraction, The attachment of the placenta to 
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this part of the ulerino wall is not affected by the normal 
contractions of tlic first, and second stages, for although those 
doubtless outuil a slight diminution in the superficies of the 
uterine wall, this diminution is ii«)t sufficient to disturb the 
placental attachments. Retraction causes more extensile 
reduction of the superficies of the uterine wall, but until tJie 
body of the foetus has been expelled rc^tractimi is only slight 
in normal labour, and therefore the placenta is able to main- 
tain its attachments. 'Phe lower part of the ulerus, on tlic 
other hand, plays a passive role ; no eonlractions occur in 
it, it gradually becomes stretched during the stage of 
dilatation so that its superficial area is grcMitly inen^ased, and 
its shape altered from that of a stK-tioii of a hemispliore to 
that of a cylinder. The placenta is unable to expand in 
correspondence with the stretching of its site of attachment, 
and the conseqneneo is that the uterine wall beeorm^s 
progressively torn away from tlie placenta, and haemor- 
rhage then occurs from lacerated ulero-placental vessels. 
Haemorrhage is, accordingly, said t(j l)e unaooiclahle in 
placenta praevia. 

But how can we account for tlu‘ ofjcurrence of bleeding 
the onset of labour, in cases of placenta ])nevia ? It is 
possible that, in a certain jnoportion, dijiease <ii the placenta 
or trauaia tiam — direct or indirect — may explain it. Fn 
may cases, hovever, the bleeding appears to bo duo solely 
to the abnormal situation f)f the placenta. A piiy.4^1ogicul 
ex plt yiigtion of these cases has been suggested bj Pinard — 
viz. that during the hj-st few y^ccks of prcgrtancy the hiior- 
mittent couti’actions become . gradually ^stronger 

(they are certainly more easily palpable), although Uujy 
remain painless and un perceived by the mother. Upon^thc 
IpJ^er ^^ment these contractions exercise a dilating forces 
may be sufficient to cause slight, separation of ihe 
pllkCffitlta and more or less profuse ha3morrhage. In support 
of this ^explajiation may be cited the clinical fact that a 
degree of dilatation of the internal os sufficient to admit one 
finger is ^met with in the last few w'ceks of pregnancy, 
frequently in multiparac, occasionally in primigravidaj. 
Webster has suggested an anatoniical explanatJs?^ — fbat 
HU.<e^n hajin.orrliage occurs befo*o term wc have to do with a 
'nrjBvia.. ift which the.tuaion. between 
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docidua vera and decidua capsularis has not beep very firm ; 
lioiice separation of the two decidual layore readily occurs, 

leading to li»niorrlia{;t\ 

Morbid Anatomy.— 1. — -The extent of 

tJio area whidi tlie placenta occupies in the lower sog- 
inent varies, and three 


degrees are accordingly 
distinguished : (1) 'flie 
placenta niay oeeupy 
the whole of the Jow(‘r 
segment, its eentre 
being situated approxi- 
mately over the ii\l(ir- 
nal os; ; this is called 
central placenta pra via 
(Pigs. 2r)0 and In 

clinical pi’actiec?. cas(‘s 
are called central in 
wiiioli the phiec'iita 
completely covers I 
os and tlie margin can- 
not be i’eaehi‘d by the 
finger. (2) ft may 
oeciipy approximal ely 
one-half of the lower 
segment, the placenta 
covering the uiulilated 
internal os ; this is 
called lateral placenta 
preevia (Figs. 252 and 
254). (3) Tt may be 

attached only to the 
upper part of the 
lower segment on one 
side, so as to lie com- 



lO. 253. — Central Placenta Pr:cvia ; the 
Pliifonta occupies the wholo of the 
Lower LFtenuo Sogrneiit. (Ihuuiu.) 


pletcly above the level of tlie internal os ; this is called rn<irgii[ii.g^ 
placenta 'lyrcevia (Fig. 251). It will be obvious th.\t in (^ach 


variety the placenta to a greater ur less extent also overlaps 
the saje^pnt — i.e. the uterine wall above the upper limit of 
the lower segment. The amount of haemorrhage with,' 
depends mainly,* if not entirely, upor^ the extent of , placental 
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site' which laid bare in the process of dilatation ; iiccord- 
ingly there will ’ generally be the greatest amount with 
central, the least witJi marginal, placenta praevia. And 
further, innsmuch as the eontral variety offers a mechanical 
obstacle both to the expulsion of the foetus and to tlie 


Umbilical cord 



Pia. 254. — ^Ijateral Flaccjita PrjDvia ; the Placoula overlaps tho Os 
IntbriLimi, which is i)ai'tly dilated. From a Froz<m Setition. 
(Ahlfeld.) 

. 

[performance of any intra-uterine operation, it is the most 
; ’difficult. to deal with.' 

From clinical evidence there is reason to believe that 
v»iaJl of .thalo3!ger.aegmejxb^ unusually and friable when ' 

is.inseri^.up<m it.; jiouabnormal. thinning has ; 
';^;i^n detected in frozen 'secti^s. (Fig. 262), but the..des:elop'i 
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iijcntLin it of tlwj ^rge sub-placentftl y:eiuoud.6itoUfl©& jwobafety 
lessens the resisting power of the uteruie,>!|[4l^. ^he practictkl': 


Bipod clot 


PUlceutA 

cr>mplclXJly 

detAched 



Adherent 
frajifnient. 
of dccidiidi 


Blood esbaplng^ 
from oervtx 


s* 


Fra. 2oo. — (V)iicealo(i Arcidental Hsoiiic'rrhage. 

(Varnier.) « 

result is that ^ture^Ql. the^JgYTgl^apgffliS.^^^ 

QglfUsed by- intra-utca^e manipnlaHwa. 

2 j AMidmUilJJceinmrhagj ^. — is rarely the ca>se. that the 
entire placenta is separated ^cm the uterine wall in acci- ' 
dfmtal.hsemorrha^e, although this occijfrence is shown (frpi^ 
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nature) in Fig. 255 ; here a very large effusion was formed 
behind the placSjeivta, which resulted in the death of the 
patient from internal hsemorrhage. Separation of a portion 
only of the placenta is, however, quite cnougli to cause very 
Mvm bleeding. Usually the effused blood escapes under 
|jie placental margin and makes its way between the mem- 
feranes and the uterine wall doAvn to the internal os, whence 
nt i)asses through the cervix into the vagina. If the lieemor- 
rhago is accompanied by labour pains, this will invariably 
occur, the effused blood being expelled from the uterus by 
the contractions. 

It is, however, not uncommon for relontion of blood 
within the uterus to occur during acicidental haemorrhage, 
and it will be generally observed that a considerable mass of 
blood-clot accomijanies or immediately follows the expulsion 
of the placenta in a case of free external bleeding. In very 
rare instances, however, almost the whole of the effused 
blood is thus retained, leading to the condition known 
clinically as c onc talcd accidenfal hrnnonii^ge. The most 
important cause of this j-etention is probably we^ikijess, loss 
or ^ss of e>xcitability of the uterine Tniiscle, which 
resuTfs in complete absence of uterine contractions. Accord- 
ingly the uterus distends easily to aceomniodale the effused 
blood, and in time the muscle becomes comT)ietely paralysed 
from great over-distension, and unable to resj)orid to any 
stimulus whatever. Other conditions may favour the 
occurrence of concealed luemorrhage, such as (I) mqi^bid 
! margin, leading to the formation 

; of retro-placental hfematoma ; (2) n^or bid adheaifla.ijyE^.the 
■ ipembFancR a^^und the interxial^os, preventing the blood 
from entering the cervical caimljJlWomctimes, in concealed 
hjemorrhage, the ai^mion is ruptured by the effused blood, 
so^J^at takes place into ; i«oro 

; often 'it is found between the placenta or membranes and the 
' uterine wall. There is usually a little external bleeding in 
■ , concealed accidental hasmorrhage (Fig. 255). In ^ ^{ jlae gnta 
* Js^no concealed 

It will be clear from the above that, in addition to 
external and concealed accidental haunorrhage, a third 
variety, partly external and partly concealed, may be 
described. ^ 

' -'SV . c 
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Symptoms and Influence upon LaboiJr.^ — There i« only . 
one symptom visible* hsemorrhage, ' 

This symptom may make its appearance in pregnancy, but 

6^9ldo,m iveekj up to 

which period nofliing occurs to indicate the existence of the 
abnormality. Tlierc is no doiibt that many cases of abor-l 
tion occurring, between the formation of the placenta andj 
the period of fcx'tal viability may bo due to placenta prjcvia.f. 
In Hiesc cases, however, the treatment is simply that of 
airy abortion ; the ])ositioji oceuj>ied by the. placenta 
cannot be clinically ie(‘ogniscd, and does not influence the 
(picstion of management. From a i')rac;tical standpoint 
they tlicrcforc belong to a clifl'erent (,‘lass from that now under 
eonsideralion. If a placenta j)rievia successfully passea.the 
fourth month, there is apparently little tendency tQ,f,y,rther 
haiiTKH'ihage until the twenty-eighth week is reached. The 
bjeeding is not ac(’om})anied ))y jaiin, unless labour starts 
aimuUancousJy ; the elfused blood is arterial and m?iy be 
}m)fuse ill quantity. The onset is usually s|)ojatamioiis, and* 
often occurs during sleep; but, as already explained, a, 
history of trauijiiai ism may be met with. The first attack 
may eeasi* spontaneously in a f(‘vv hours, but there is a' 
marked tendency to recuiTcnee and by repeated haunor- 
rhages at intcrvfils, tfie ])atient may become oxsiyofiuiuo 
before labour sets in. 

The general course of labouc is unfavourably affected 
!)y placenta prjcvia as follows : (1) I.<ab()ur is usually prema ^ 
JLuco, and as the capacity of the lower uterine segment is 
diminished, tlu? pi:yseutation is frequently abnqriual ; in 
352 cases iccorded l)^' Biirger and Giaf the presentations 
were — vertex per cent., transverse 21*1 per cent, 

breech (all varieties) 9’4 per cent., but the jjroportion of 
transverse presentation in this series is ]n'obably unusually 
high ; (2) the j^fago of dflOi'taftiqn is prolonged owing ^to the 
deficient formation or entire absence (in central cases) of 
the natural dilator— the bag of waters ; (3) whThi the haemor- 
rhage is severe, inertia) may 

set in ; (4) int cifcrea^ to arrest the 

bleeding temjiorarily or to terminate labour rapidly ; 
(5) consequently thoi-e is 

of .the, cervix and lower uterine segment; puerpe ral 
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segtic ' ^^ctio n is a relatively frequent sequel, being 
accounted for partly by the frequency of operative intet^ 
ference and of serious cervical tears, and partly, as Is well 
recognised from diminution in the patient’s powers of 
resistance to infective processes, brought about by loss of 
blood ; (7) the ASWardjjgfid by premature 

sepiiration of the placenta, which may eaiiso a.splwxia 
(p. 633), by prolapse of the cord, or by the interferonce 
required to terminate labour. 

I During the first stage of labour ha^morrliage proceeds 
I either coiitimiously or in irregular gusJies ; or the vagina 
<may become filled up with masses of blood-clot. Towards 
vthe end of this stage the haemorrhage abates, because the 
^presenting part comprt^sses the placental site ui passing 
through the dilated lower segmeixt. After the expulsion of 
‘the body the placenta becomes completely detached, and is 
usually expelled immediately after the child. Unless 
secondary uterine inertia sets in, thc^ bleeding tlion copses. 

AccAdental himnorrhage is eliaracfcTised either bv 
eoctennal bleeding or by the signs and symptoms of concealed 
nferine hmmorrhage. It is probable that many castjs of 
abortion occurring after t he third month arc due to detach- 
ment, by traumatism or disease, of the normally situated 
placenta, and these are te^ctuiically cases of accidental 
hfiomorrhage. * It is, however, conveiiieiit, as already ex- 
plained, to restrict this term to cases occurring after the 
period of viability of the foetus has been attained. It is 
therefore obvious that in^cases of accidental hsemorrhage, 
^ external bleeding coining on during the seventh or 
Oighth, month, the symptoms Avill closely resemble those of 
placQnta , prativia. Even if a history of traumatism is 
obtained, it does not necessarily follow that the case is one 
of accidental ha3morrhage ; the differential diagnosis can 
only he made in the manner to be described later on. 

accidental haemorrhage w'o have one of the 
most sendu's accidents that can possibly happen to a preg- 
hajit woman. In a severe case there is a fairly characteristic 
, train of signs and symptoms, which are due to two f actors ; 
( 1 ) bipod. (2) The 

general- symptoms Ojaused ;by jnternal bleeding have been 
referred to in. comiec'tjon witl|ii tubal pregnancy 1 90), and 
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Jieed not be described again. The occurrence., of minbrf / 
«legreos of concealed haemorrhage may softie times be diag-^ 
nosod by noting, in an apparent case of external haemorrhage' i 
that the degree of constitutional disturbance is dispropor-j 
tkinate to the amount of blood lost. In a severe case of' 
concealed bleeding the constitutional disturbance is pro-j, 
found. Oyer-diStcnsioii of the uterus causes sevcrf„„SJan- 
tinuous, and increasing abdominal pain, combined with, 
shojjjk. The uterus itself increases rapidly in size, and in a 
few lioiirs may become large enough to disphice the <lia- 
phragm and embarrass the respjration. On examination, 
per abdomen it will be observed that the uterus, is jinduly 
larger, and tc'nder. and sometimes so tpnso as to ftiol almost 
wooden in consistence ; no coiiiraetions can 1)C made out ; 
the f(etal parts cannot be detected Jior tli(‘ sounds of the' 
fadal heart lit*ard. If progressive increase in size of the 
uterus, in the* cemrso of a. few liour.s, e.an also be tnade out, 
the presence of coiK^ealed bleeding is e(».rtaiii. On vaginal 
examination a little l>lt‘eding from the uterus will usually be 
detected, although in rare cases there is none. The tem- 
perature will be subnormal, the pulse will bcj rapid - over 120; 
there will b<^ pallor, or absolute blanching of the skin, and' 
mucous membranes. 


C/oncealed accidental ha'inorrhago is iiivaiiably .accoiu- , 
j)aiucd by comjHcte paralysis of the uterine muscle ; the j 
cervix is usually undilated, aii<l not only are there no spoil- ; 
taneous uterine contractions, but it is extremely difficult to 
obtain, any response to the ordinary methods of excitation. 5 
Clearly a certain resemblance exists between this condi- 


tion and tmiie uterine contraction (see p. 449). In concealed^ 
lue-inorrhage, however, tlie uterus is larger than normal, butl 
in tonic contraetion it is much smaller ; and while signs of.- 


internal hamiorrhage are con.spicuous in the former, in the' 
latter the signs are those of ‘obstetric exhaustion* withi 


some rise of temperature. Lastly, in tonic contraction thel 
cervix is always considerably dilated,* and tlie presenting! 
part impacted, while in concealed haemorrhage the cervix is ? 


small and the preseutation obscure. Accordingly, errors ini| 
diagnosis need not occur. 


accidental hasipoirhago the course of labour is 
unfavourably affyetod, in very mucli.the same manner as in 
^.M. 32 
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>p1acetot* ^asvia. Bijfc much greater yariatipn iu the amount 

hjpmoprhagc iff met with in the fomier than in the latter ; 

' many cases oi accidental hajuiorrhage are trivial, but 
^ placenta pnevia is nearly always serious. Labour is usually 
, premature ; iedious from partial uterine inertia ; dangerous 
^ to the mother on account of loss of blood, and on account of 
, the frequent necessity for operative intorfference increasing 
the risks of sepsis ; • dangerous to the child from risks of 
f asphyxia by premature separation of the placenta, or of 
' injury during intra-uterine operations. Generally speaking 
• faceidontfll 1iieeinrr|jpgf ducs uot sliow thc Same iendonc-y.to‘ 
as. placenta prajvia. Although recsurrences either 
before labour or whc'U labour sets in are common, they arc ’ 
by no means invariable, as in the ease of placenta praivia. 
Cases are accordingly not infrequent, in which, after a single 
slight or moderate bleeding of the accifiental type, pregnancy 
is completed and labour brought to a close without further 
haemorrhage. 

Differential Diagnosis. --Tlu' ilitferenlial diagnosis be- 
tween pjiicenta praevia and accidental baemPtflnige can only 
be made by recognising in tlic former that the placenta 
occupies the lower uterine segment. It is said that this may 
sometimes be done by palpatum and auscultation per abdo- 
men, but this is doubtful. When tlie cervix is closed it may 
; be surmised that tlie placenta occupies tire lower segment 
from the consistence of the uterine wall a.s felt througli the 
■'vaginjil forniccs ; an \musual extent of soft boggy resistance 
^may here be felt, obscuring the presenting part, and making 
Ithe detection of ballottement difficult. The presence of the 
placenta in tlie lower segment interferes with the descent of 
Ahe presenting part, and renders engagement of the head in 
; fthe brim before labour impracticable. JJ»,thej;efore,, thq, 
engaged, the case is. more. liJke!]y.,4^, b6 
acoikkihtal inmnorghage. * 


Tfee piily conclusive method is to 
% iptemal Qk.wJbfin the placenta can bcjcocognised hy dfccect 
If edge of the placenta is within reach its recog- . 
jUitlon by the finger is fairly easy, from its rounded contour 
^.aind the sharp line of transference, from placenta to mcm- 
tbranes: When the ^dge^.cannqt be reached a little care is 
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tiaS«c^.i;Uc jnauch gf4W|Qj;]^pr , being tlhe , ' 

Chief point of distinction between them. This method is, of : ■ 

course, only applicable when the internal os has begun to 
dilate ; but after a severe haemorrhage there is usually ' 
mifficient dilatation for the diagnosis to be made in this : 
manner ; during labour no difficulty will be encountered 
exce])t hi marginal cases early in labour, when the placental 
edge may lie so far away from the os as to be beyond the * 
reach of the linger. When the placenta cannot be. felt in » 
tlfc ]()W(‘r sognieiit the case must be regarded as one ofJ„ 
awjidenial hyuniorrhage. Cases of concealed ..haemorrhaged 
fire never due to placenta prtevia. 

Treatment before Labour. — Hefon^ labour, slight cJCses of 
accidental hcemorrhaye sliould in the first place be treated 
by palliative measures. Comp l ete rest in l^d should be 
enforced, and continued for at least a week after all bleeding 
has ceased ; a daily aperient, and light djet without stimu- 
lants, should be enjoined. ^Sedatives will be indicated in 
most cases, some form of opium being undoubtedly the most 
useful. Ji^rgo t has been advised in small doses — 10 to 20 
minims of lifpiid extract three times a day ; but it is very 
doubtful whether it exerts any ajjprcciable effect. A hypo- 
dermic injection of J grain of iapjt‘ph ig> may be given in the 
first instance, and repeatodin doses of J grain if the bleeding , 
eoritinnes. In cases wliCTo the amount of external loss is, 
slight, a careful watch should* bo kept for the* signs of’ 
concealed bleeding. Recurrence of bleeding does Oot’ 
ncoes.sarily take place, and even when labour occurs there 
may be no more hamioriiiage. Palliative treatment should 
not be continued for more than twenty -four hours, when it-- 
. fails to control bleeding. After a single severe htemorrhage, 
.labour usually sets in spontaneously, unless the uterine 
muscle becomes paralj^scd from over-distension. 

In the case of j^acenia 'prmxna^ the same line of treatment^, 
should not be adopted unless the patient cai\J)e kept under}- 
continuous observation, and assistance is available in tjie 
event of a Serious recurrence of bleeding. Otherwise ^ .labqu r 
sjtigj^ld-be idu.onfia.imiuped, even ^ter a single haemorrhage, i 
for in placenta prfcvia the recurrence of bleeding either ' 
before or during labour is •inevitably while in accidental 
haemorrhage it js not. The best method of induction is^ 
f ' 32—2 ' 
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the use of do Kibes’ bag, with vefsiou later on if necessary 
(vide inSra)^"^^ 

Management of Labour.— The inanageinent of labour 
conaplieaiccl by ante-jmrtum haoinorrhage m nst b e gjqy^^ 
the following principles ; ( 1 ) In all severe cases the imme- 
diate indication is to control the bleeding, and then to delay 
delivery until there has been time for the i)atient to recover 
from the shock of a severe hamiorrhagc, and for the 
labour to make progress ; (2) permanent arrest of tlic 

haemorrhage can, however, only be ensured by complete 
evacuation and retraction of the uterus ; therefore the risk of 
recurrence will continue iiiilLl delivery has beou completed ; 
(3) in urgent, cases the chances of the child surviving are so 
.slight that treatment may be directed solely to the interests 
of the mother. 

Temporary arrest of hamwrrhage is much more practicable 
i n pl acenta prajvia than in accidentaJ luemorrbagc ; in the 
former the placental site in the lower uterine segment is 
accessible from the vagina, and may be sul>jccted to direct 
compression in various ways ; in the latter the placental site 
cannot be localised and is inaccessible to direct compression. 
XJtie..cifect of ut('rine contractions in the two cases is also 
differen t : in placenta praevia the lov\'er segment is progres- 
sively dilated and the placenta* site j)j*ogressivcly denuded 
by the uterine contractions, which accordingly lend to 
increase 4.he bleeding, until that, part of the placenta which 
occupies the lower sc'gment is completelj^ detached ; in 
accidental ha?morrhage each contraction temporarily 
diminishes the maternal blood-fiow to the placental site, and 
accordingly tends for the moment to cheek bleeding. Uterine 
eontracitio ns are. . in 

qj^emiiQr^ and treat- 

ment is therefore directed to exciting them to the greatest 
possible activity. In both varieties of ante-jiartum haemor- 
rhage, of ..t|ie inQhes is 

believed to check the bleeding slightly and is usually 
practised. ^ 

Treatment of Severe Cases of Placenta Praevia. — In 
practically all cases of placenta praevia in which considerable 
bleeding has oceurr<j&, Whether in labour or not, the cervix 
will be found to be sufficiently dilated to admit one finger or 
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sometimes two fingers. Two methods of treatment are theji 
available, cither of which will ininiediately arrest bleeding by 
compressing the fdaeerital site, and w'^ill also, after an interval, 
excite la])our. These methods arc (a) pulling down a leg so 
as to plug the low^er uterine segment and cervix wdth the 
half-brceoh ; (ft) introducing the hydrostatic dilator of 
do Ribes into the uterus so as to ])roduco the same effects. 
-Kach of these methods has advantages in some respects over 
the otlicr, and oiiinion is accordingly divided as to w'hich 
should have the })rcfcronco. It will be (‘onvenient first to 
describe these methods and then ooinpare tlicm as to their 
merits. 

(A.) PiilluKj down a Leg-— It the presentation is vertex 
or transverse, the feetus must be tunu'd in order to alloAV of 
the log being brought down wilhin reach of tl)C fingers passed 
into tfio cervix. As it is very desirable lo avoir! unnecessary 
internal manipulations, version should be jicrformed by f.he 
fv> c|.enia l method if possilHo (p. 072) ; under aiuesthosia this 
can usually be done, even wiien labour is in progress, if the 
membranes have not ruptured, and an anjvstlietic will in all 
cases be rerpiired in oixlcr to pass llie fingers through the 
cervix. A fielvie j)rosentati()u having thus been produced, 
the vulva shouhl lirst be shaved, afterwards the vulva and 
v'aginal canal should i )0 thoroughly swabbed first with ether 
soap and then with a reliable antiseptic, such as lysol 
(a tcaspoonful to a pint), or, *as an alternative, dried 
with sterile swabs and then freely painted over Avith 
tincture of iodine. The operator should also w(‘ar sterilised 
rubber gloA^os. 'Fho most stringent antiseptic precautions 
are called for, as the denuded portion of tlie placental 
site, with its large open vessels, is within the area 
of the mani])ulations, thus faAmuring direct absorp- 
tion into the circulation, and tending to make the resylts of 
even slight degrees of infection very serious. Bi-polar 
combined version should therefore be avoided^vhenever the 
fdjtiis can be turned by the external method. When tJbtc 
breech has been brought over the pehde brim it is usually 
easy to find a foot, if two fingers can be passed into the cervix ; 
the only diffi(?ult eases are those of central insertion, Avhen 
the placental tissue over the* os must first torn through 
Avith the, finger. •The membranes should then be ruptured. 
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and the foot.seizjpd by the ankle, and pulled down into. the. 
vaghja. If the legs should be extended and the feet con- 
sequently out of reach, it is impossible at this stage of labour 



Fig. 256. — Pliu-eiitii Vrrovia; Tjowor Utoriiio So^iiionl and (\*rvix 
^ Pluf^j^od by the flnlf-lirocob. (Ihiiiim.) 


*• 

to pull dowj/'a leg at all, and the alternative method of 
treatment by do R ibes’ bag, must be adopted. 

Ip; A certain amount of fresh bleeding is necessarily caused 
. by these manipulations, but by exerting gentle continuous 
■ traotioh on the foot the half -breech may be pufled down into 
th^ lower uterine segment ^ig.> 206 ) so as to plug it firmly and 
directly to compress the placental site. - A degree of ti'act jon 
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just sufficient to arrest bleeding may'be kept up steadily by : ■ 
an assistant by means of ; very, little T' 

exercise of force is required to prevent further haimorrhago^ ^ " 
and great gentleness is called for because (1) it is not desirable " ' 
hurry the delivery of the child ; (2) serious laceration of 
the cervix running up into the lower segment and involving ' 
the placental sinuses is very readily caused, which may result . . 
in troublesome post-partum hiemorrhage, and Avhich increases ' • 
the risks of sepsis. (.Vmtinuous traction may be applied by 
aftacliing a w^eight of .1 to 2 pounds to the foot-tape, but; , 
mcclianioal methods arc inferior to traction by an assistant^' 
as the latter (?an be jogulated Avith nicety to the minimum/^. 
Eorce required to slop bleeding. 

After a leg has pulled down it is essential that an . 

Int4?-rval should be allowed to elapse before delivery, if thSre 
has been serious blec^ding ; profuse Incmorrhagc is not an ' 
indication for rapid deli very in placeiila pra’ivia, for the 
shock induced by rapidly emptying the uterus may prove 
fatal to patients already suffering from the constitutional 
(effects of hamiorrhage. When this i)rocedure is adopted in 
eases not actually in labour, effective labour paiii3,.usnalJy 
l)egui Avithin twelve hours ; thc're is. no more poAverful or 
e<"rtain metluxl of exciting acti\"e uterine contractions. If ^ 
labour has already begun ^fie process will be expedited bAit 
I lie Cixpulsioii of the body of the cliild should be left entirely 
to the natural forces, and no fitlenipt made to deliver by 
traction. It Avill be recollected that the same rule has 
been already laid; doAvn for ordinary breech labour, on, 
account of tlu* increased risks of extension of the arms or 
head occurring Avhen traction is made. In the case of 
placenta prtevia the additional object of delay is to alloAV 
time for recovery from shock and hannorrhage, and for the 
application of restoi’atiA^e measures to the mother. In 
severe cases the same restorative methods may be ehiployed 
as in bad cases of post-partum hfcmorrhagcj (p. 525). 

When labour pains become effective and the body of the? 
child is gradually expelled, no further serious bleeding will 
occur, for the trunk and head of the child successively plug 
the lower segment and compress the placental site,. s gp p 
as tlie,.,child^h delivered,, th^.thkd ataga.sbould-be 

' gnp;pleted..~as.fapidly>te fpr post-partum heeinor- 
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rhage frequently occurs from imperfect retraction, and when 
there have already been profuse losses of blood even a 
moderate amount of post-partum bleeding may prove fatal. 
Therefore the placenta should. he at once expresscd>.or if this 
cannot be done it should be digitally removed. As a rule', 
expression is easy because the placenta has already been 
extensively detached. An a^iseptic inira-Ktcrijic douche 
should always be used after delivery in case's of placenta 
pra^via. 

(B.) Introducing dc. Ribes Diluting bag . — This appliance, 
and tlic details of llie method of using it, will bt', f<mnd fully 
described on p. 0(54, in the section on Obstolric Openitious. 
Like the. method just described, the dilator aets (1) in 
temporarily arresting bleeding by ctun pressing the placc'ntal 
sitls ; (2) ill exe.iting labour pains. As tlui utc'rine contrac- 
tions become effective the corvnx is mechanically dilated to 
the size of the broa<l end of the bag (see Fig. 200). It is un- 
necessarj’" to alter tlie position of th(* child, as the method is 
applicable} in all presentations. Just before introducing th(} 
bag the membnines should be ruptured so that the dilator 
will lie witliin the amniotic cavity. It is therefore easier to 
introduce it in cases in which the edge of the placi'nta is 
jvithiii reach. When the insertion is ccnirtil tlie placental 

f issue over the os must he torn tlvrougl) with the fingi'r, and 
he opening thus made stretched until it is large enough to 
j<idmit the bag. The introdtietion of the dilator under the.se 
circumstances is undoubtedly difficult. When it has been 
introduced and inflated gentle traction , may be exerci.scd, 
'greferahly by the hemd, in order to keej) up continuous com- 
pression of the placental site. 

As a means of arresting liaemorrhage the bag is effective ; 
but it is inferior to pulling down a leg as^a means of exciting 
Ubour pains. When traction is used, the bag will often 
dilate the cervix without inducing effective labour pains at 
"all. thc^ cervical canal has been <lilated to the full 

the bag, the latter passes out of the uterus into the 
vagina. If the uterus is now contracting well, so as to drive] 
the presenting part well down into the cervix, bleeding will- 
not recur to any serious extent. But if the uterus is inactive,! 
the removal of the co^ipnissing force may lead to a sudden! 
profuse losS‘ of blood when the bag passes iijto the vagina,* 
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In this j'espcct, thorofore, the method is decidedly inferior to 
pulling down a leg, for in tlio latter compression is necessarily 
maintained until the body of the child has been delivered. 

After the bag has done its work in dilating the cervix it is 
iftsually necessary to adopt some method of operative 
delivery, sucdi as fprpeps or intenxal veraion. and the patient 
must be most f*arcful]y watched in order that there may be 
no delay in doing what is required if bh^eding recurs after the 
expulsion of the bag. When the bag has beeji expellcd^and 
the uterus is inactive, delivery must not be dela5aHl ; forc^t ^ps 
extract ion under anaesthesia is the motJjod of choice, in such 
cases. J^ehiy may be followed by further profuse bleeding 
whicli greatly incTeases the risks of the subsequent extraction 
of the child. In forceps operations the greatest care is 

eallod for, and dolivory should be effeett^d slowly ; as the 

liead is pulled down into the ))elvis the bleeding will cease 
from efficieiit compression of the placental sitf*. 

Comparison of Methods . — For the the cases 

most .suitabh^ ar(‘ those of and nuirgirtal placenta 

pra.*vda, where th(‘ rnembraiK's an' within reach and the bag 
can be pushed througli them, (,’ases of cevjrgl insertion, on 
the other hand, should always be treated in prcfore.uce by 
version for tht' following reasons : {a) the cJuId dies before 
<lelivery in almost all central eases owing to the exten'«ivo 
separation of the ])laconta ; (fj) tJie amoiuit of bleeding is 
always severe and the condition* demands such methods of 
treatmcJit as will niiiiiniise subseciuent hasinorrhage ; (c) ver- 
sion is the easiest metliod of trans-placental delivery. 
Hjiyina brought down the half-brc!{^ch Iel a . cgntXiil case, 
delivery should not be at. once completed : the more serious 
tjiq, condition of tlie jnother the more necessary is it. tliat 
this, precaution should be observed. The time gained after 
arrest of bleeding should bo spent in restorative measures, 
and delivery may then occur spontaneously later on.' Con- 
tinuous gentle traction on the breecli may b^> necessary to 
arrest bleeding completely. 

It may bo said that all cases, of jdacenia prajvia arc 
suitij-blc for ge r g^ n. The reason why it is not in all c^s 
adopted is that the fcetal mortality with this method is 
higher than with the liydro?5,tatic bag. ^ On the other hand 
tlie risks to tjie/nother are less with yersion. The general 
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vrule which should be obse^ed is that tho- bag. may bo us«ed 
jo. the less seycre^lass of cases where the amount of bleeding 
has been comparatively snialh Itt all cases where the an^ount 
^ bleeding has boon severe, and in central cases even when 
' th^ bleeding has nut at tho .time been alarming, ven^ien 
should be preferred. The conditions in the latter involve 
maternal risks so serious as to forbid us to allow them to be 
increased by adopting mecasures designed in tlie interests of 
the child alone. 

It must further be ob.servcd that \v^eji th.e bag is urfed 
the patient requires continuous medical supervision, for its • 
expulsion may be immediately followed by profuse bleeding. 

however, delivery may occur spontaneously 
without further loss of blood. Under the conditions generally 
found in private practice the method of version, for this 
reason also, is to be preferred. 

Treatment of Slight Cases of Placenta Pravia. — In slight 
cases two methods are avaUablo, much simy)lcr, and in- 
volving much less interference than those just described ; 

- they are (a) plugging the cervix and vagina, and (6) rupturing 
, the membranes. is carried out in the manner to be 

described in connection with the treatment of accidental 
hsemorrhago (p. 508). Large quantities of gauae are required 
and the upper part of the vagina must be tightly packed if the 
plug is to bo effective. This method is rpainly applicable to 
Ql!bse%..in. which labour has‘ not begun or the cervix is not 
suffic iently dilated to admit two Gingers. Under these con- 
ditious it will arrest bleeding, and in some cases also will 
start labour pains. The chief objection to it is the difficulty 
of maintaining efficient asepsis. That this is a practical 
. objection is shown by the fact that even in lying-in Jiospitiils 
'cases treated by plugging show a higher irercentage of septic 
complications than those treated by any other method. It 
should therefore not be adopted except in an emergency. 

the Membranes. — This method is very useful 

i» margipahor 

l ateral, and the anaqunt of bleeding .^ght ; unless laboiu: is 
already in progress the conditions for its performance are not 
entirely favourable, for as a means of inducing labour it is 
.unreliable. eiscape ^f th© liffuor amnii permits the 

r presenting part to descend Of^mpletely into.the lower uterine 
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segment and fill it so as to compress the placental site '; ftt 
the same time the force and frequency of the uterine ooiitrac- % ' 
tions are increased. Care must be_to^en^ ]tha^^afcloqjg'pf,^rd - 
does not become prolapsed, 

If the brcech presents it should be, 
followed by pulling down a leg as soon as sufficieqt' , 
dilatation haa been accomplished. Whenever, it is clear . 
that the child is dead delivery may be rendered easier by • 
reducing the size of the head by ernniptomy. ^ 

Caesarean Section in the Treatment of Placenta Praevia. — 

A certain amount of experience has been gained during the 
last few years of the performance of Caesarean section in 
cases of placenta praevia. This operation has been done 
chiefly in cases of fisnteai iasertion, for in these the mechanical 
diificulties of delivery per vias natural es arc tlie greatest, and 
the degree of haemorrhage is always severe. It may be.- 
considcred in all cases in which there has been serious 
Haimorrliage, uxxd in which froxn the positioxi of the plac^tita ^ 
it is anticipated that delivery cannot be effected without ,,'- 
furthcr serious loss of blood. In such oases Caesarean V. 
section, peiformed after the first attack of bleeding has 
occurred, offers almost the only chaixce of the survival of the 
child, and is probably less dangerous to the mother than ' 
dtdivery hy the natiu’al clianncls. At the same time it must ’’ 
be remembered that delivery by Cajsarean section cannot-be 
effected without the loss of a corxsidei’able amount (one 
half pint) of blood. In addition, the amount of shock 
attending an abdoxninal operation is ceit ainly . greeitpjt tn 
that attending delivery after pulling down a leg. Csesareaii 
section is not here contra-indicated by death of the child, 
thB.. ap«ii»tiqn .i8 maxiily . und e r t aken . in .the nxitigj^p^ 
mt,e3r.csts. In order to reduce operative shock the operation 
should be performed by the sp-called “ shockle^sa IhotJ^pd, 
i.e., by the use of local ansesthesia supplement^ by a 
minimum amount of an iixnocuoxxs general^ansssthetio such 
as gas and oxygen. Intravenous saline transfusion . wiU 
usually be required either before or during the operatioif. 

Treatment of Accidental Haemorrhage. — 1 . When tiu 
h(Bm<yn}ta^e U external. — ^In the stages of Mte , 

^ervix fieing closed or only jiarge enough to admit two fingers, 
f two methods pf treatment jire g!pplic8ible--;viz., vaginal plug- 
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ging and rupture of the membranes. The former is the 
j metl]iod"intro3ucec? and advocated at the Rotunda Hospital, 

I Dublin, and now generally accepted and practised. The 
i object in view is twofold — firstly, to stimulate tlie uterus and 
Iso induce effecliv^o labour pains; secondly, to prevent 
j further liauuorrhage. The vaginal plug does not directly 
I control bleeding, as in the case of jdacenta prtovia ; but it is 
-claimed for it that, by preventing the escape of the effused 
blood,^ wlien the uterus is actively contracting, the intra- 
I uterine pressure will be raist^d to a point at vvliich it equals or 
exceeds the blood-pressure in the })lacental sinuses, and 
^ accordingly the bleeding will cease spontaneously. It is 
iclear that this will not bo produced unless the plug 

;cxcites. effective uterine contractions. The plugging is 
^carried out as follows ; The vulva should be shaved and, after 
thorough antiseptic douclung and swabbing, the vaginal 
canal is tightly ])lugged from Ihe fornixes to the vulva with 
strips of antiso|dic gauze ; an abdominal binder tight 
enough to compress the uterus is next applied ; finally a 
lai’ge pad of wool is placed over the vulva, and a bandage 
carried tightly from the binder behind, over the vulval i)ad, 
and fixed to the binder in front. Full doses of ergot are calso 
given by the mouth or by subcutaneous injection. Uii- 
ruptured membranes are of great assistance in maintaining 
intra- uterine tension. If uterine conliactioiis are not power- 
I fully excited, this treatment may convert the case into one 
!of copcealed ha3morrhage by preventing the escape of effused 
^lood. This untoward result docs undoubtedly occur, but 
i experience shows that plugging by this method rarely fails 
^to excite effective contractions. 

It has been already mentioned that vaginal plugging is 
difficult to carry out under complete asepsis, and t hat sep|:i e 
c gu pplipa^itQns are frequent after jts use. The risk of sepsis is 
probably less in accidental haemorrhage than in placenta 
praevia on acco^int of the low position of the placenta in 
the latter. The efficiency of the method in suitable cases 
and the simplicity of its requirements reader it of real value 
in accidental haemorrhage. 

Rupture ^ .of .the niembranes is the other alternative at 
this stage ; its object is to e xcite e ffective contfastjpiis 
and thus accelerate la^bour!!^ This effect is,, however, less! 



ANTE-PARTUM Hi^JMORRHAGE 509 ’ 

• 

certainly produced than by vaginal plugging. It should 
only bo used at this stage Jhc blced.uxg 
ceased, and the amount of blood which has been loafcis 
inconsiderable. Before) rupturing the membranes a 
in-esentatipn should be produced by external version if any 
tlior part presents. Afterwards, a tight abdominal binderj 
should be applied, and full doses of ergot given until! 
effective pains liave been excited. 

The matter may 1 herefore bo summed up by saying that 
in* the .. early stages severe cases , of external agcicUmtal 
hfiunorrhage should be treated by plugging, slight cases by j 
rupturing the membranes. 

In the further management of labour it must be recollected 
tliat in many eases accidental InemoiThage ceases spon- 
taneously, and aft('r a severe loss at the beginning of labour 
no mort^ bleeding may occur. Or if t he bleeding recurs it is 
not necessarily in large quantity. In this respect the 
(joiidiiions are very ditTercnt from placenta pra^via, in which 
hamiorrhage continues throughout tlie stage of dilatation 
unless (Jieck(‘d by treatment. When tlio bleeding has ceased 
or is inconsiderable and the cervix is sufficiently dilatedj 
dc Ribes' bag may be used for dilating tlic cervix so that^ 
delivery may bo rapidly completed by fpreeps or version. 

2. Wlieji the hirmorriiage is concealed. — In severe case's of 
eoncc-aled ha'inorrhage there is complete uttu’ine inertia, and 
it is almost impossible to 'mductif effective labour pains owing 
to paralysis of the uterine muscle from over-distension. Two 
lines of treatineiit have to be considered, ajid the choice is 
often difficult, requiring great care and judgment. (1) The 
vagina may bo plugged and a binder applied in the hope of 
. exciting pains, and the attention then devoted to restoring 
the patient’s strength by administration of stimulants, saluie 
cnemata, or saline transfusion. In the absence of skilled 
asslstaiice, and hi surroundings unsuitable for "serious 
operative measures, this is probably the bo^t treatment to 
pursue. (2) In hospital practice, and when the patient’s 
surroundings are suitable for a major operation, the case 
may be treated by CaBsarean section or by the removal of| 
. the entire unopened uterus. Since the uterus in concealed: 
hamiorrhago isS nearly alwayg un organ exhausted by repeated 
child-bearing, i\ may be urged that it^ should be removed in 
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jthe mother’s interests. If .removed unopened, there is' 
, probably less fresh loss of blood than if removed by the 
■- 1 usual procedure in Cscsarean hysterectomy (p. 735). 
Where such an operation is performed the precautions, 
' described in conneyotion with Caesarean section for placenta 
•jpraevia must be strictly observed. As may be expected, a 
'high maternal mortality attends this very serious condition, 
by whatever method it may be treated. 

Mortality. — Out of 10,000 recent consecutive admissions, 
no cases of placenta prm via wore treated at Queen Char- 
lotte’s Hospital. The maternal mortality in these cases 
was 10 per cent.., but it must be remembered that many 
^ of these cases were admitted during labour, after severe 
bleeding had occurred and various methods of treatment 
had been applied. The foetal mortality in the same 
series, calculated upon the number which died either during 
delivery or before leaving the Hospital, was 67 per cent. 
During the same period 129 cases of aeeidental haunorrhage 
occurred with a maternal mortality of 4 per cent, and an 
infantile mortality of 68 per cent. I’hese figures illustrate 
very well the greater seriousness of placenta prsevia from 
the point of view of the maternal risks, and also tlie heavy 
foetal mortality which attends both varieties of antc- 
pa^um hsemorrhage. The foetal mortality is in part 
accounted for in both cases by prematurity. In the majority 
of the fatal cases of placenta praevia the insertion was central. 
Accidental haemorrhage is seen to be both more frequent and 
on the average less serious than placenta praevia. In 
addition to the maternal mortality there is a relatively high 
' rate of puerjieral morbidity from septic complications. 


' Non-expulsion of the Placenta 

Thh natural expulsion of the placenta may be prevented 
by (6) by morbid adhesion of the placenta 

ineinbranes'^o'the uterine wall, (c) by the formation of a 
* ■ rin/i ; in .all these conditions severe haemorrhage 

' may occur unless the placental attachments remain un- 
\ disturbed. If the placenta retains its complete attnehments 
uiidisturbed there will be little Bsemorrhage, for none of the 
' uterd-placental vessels hav^.been tom; when, however,}' 
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it is in piU’t but not wholly detached, and tl^e,; uterus 
unable to expel it into the cervix, ut&iiie* retraction U] ; 
impeded and free bleeding oefcurs from the imperfectly closed ^ 
mouths of those v(issols which have been torn. Though,!'; 
the normal processes of separation and expulsion of fche;.,\ 
placenta and membranes are always accompanied by 
luurnorrhnge, the amount does not usually exceed 4 to 6^ 
ouiiocs, and is not enough to quicken the pulse-rate or affect ^ 
tile gcnc'ral eondiliou of the mother. Unusually free 
bk^ediiig at tliis ])c»riod (third stage) is always due either to 
wcomplete dfifacJunejif of th(5 placenta or to laceration of some 
part (if genital canal — tlie cervix, vagina, or vulva. 
The latter will be considered in the next section in connection 
with post-partum haunorrhage. 

(1) lieleniion of the Placenta. Uterine Inertia . — In this 
condition siiontaneous delivery of tlie placenta does not 
occur, and the after-birth remains in organic, union with the . 
wall of the uterus, although its attachments are not abnor-- 
mal. 'rh(^ (.‘ause of the non-dctachme.nt of the placenta must 
be? iuiidcqnacy of uterine retraction .and contraction, for no ^ 
abnormality can b(' detected in the placental attachments. 
Sometimes no luemorrhage occurs.; more frequently ivi 
portion of the placenta becomes separated, and then thern ia! 
ha?muri;liage, wlM(.‘h may bo very jircjfuse, some of the moi^tS 
serious cases of jjost-partum haemorrhage being met with* 
befoie the j)lac(uita has been dehvered. A practitioner in au 
hurry may be tempted to diagnose retention whenever the J 
placenta is not expelled within a few minutes after the ^ 
delivery of the child ; this is uiijustiiiable, and aJbJeagt^^ 
b^r ahoulcl be allowed to elapj^e^ 

' hoBmoir.hjji,^te . bQjgjce- -t^s. rasR is ro.prii.MjA;;q ay', 

When there is no Tiasmon-hage the condition is not urgent, 
and delay can do no harm ; il tii erP is much haemorrhage no 
can, of course, be allowed. If the placenta cannot **be 
expressed (see p. 335) the treatment consiiSts iuj^yij;iih^l 
r^aojal of the after-birth from the uterus. In the case under 
cdnsiJeration, no difficulty whatever atteiids the detachm^t 
of the placenta by the fingers, showing that there is no 
structural abnormality. But this operation, though, simple - 
. and easy, is attended by definite risks^ and should never be 
*: undertaken merely to save time. 








(2) Adhesion of the Placenta. -Hhe pathology of 

this conditioft is* imperfectly understood. Clinically it is 
characterised by unusual firmfiess of the placental aftt^acli- 
men ts, in consequence of which spontaneous delivery is 
re.ELdered.hnpossiblc. It is rare for the whole placental site, 
to be thus affected ; usually the change is partial in extent. 
Jt is attributed, and Avith ]>robability, lev inflammatory 
changes in the decidua, resulting in tlic formation of more 
or less extensive linn organic connections with the uterine 
wall. From this view it is c^asy to proec^od to the assump- 
tion that s(jme form of decidual endometritis is the original 
lesion ; and this assumption is supported by the observation 
that the condition not iiifre(|iienlly recurs in successive 
pregnancies. J3ut patliological j)roof has not yet been 
advanced, because it is difficult to obtain material in a suit- 
able condition for histological examination, inasmuch as the 
placenta, in these ceases, is usually obtained in fragments torn 
from the uterine wall. 

Morbid adhesion of tlie placenta usually causes severe 
bsemorrhage in the third stage, but sometimes there is little 
or none. The amount of bleeding depends mainly upon tlic 
extent of the adherent area : when this is large, only a small 
part of the placental site can be Laid bare — i.e. can give rise to 
haemorrhage ; when the adherent area is small a large extent 
of the placental site may l)o denuded and thus cause severe 
bleeding. 

Simple rctoifiow. and worhid adhesion of the placenta can 
only be distinguished from one another by digital separation 
of. .the, after-biifh. In the former conditioti this is easy ; 
in the latter it is difficult owing to the presence of dense 
fibrous bands which must be torn through, or owing to firm 
union between the placental and uterine surfaces. The 
treatment of a morbidly adherent placenta is the same as 
of a retained placenta — viz. to^ rgni pye. it by ~intEa.-nterine 
rnaniphltitionr 

(3) M.Qrlnd Adhesion of the Membranes. — When this 
jocours, tfia placenta, though expelled from the uterine cavity, 
irejmains suspended in the cervix or vagina, 

sfancitift (Fig. 1 2 1), and cannot be 

idvliyeisd by voluntary exjgulsive efforts .or by gentle conx- 
Abdomuial^exaniination show.s that the placenta 
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has left the iiterus. Jf eiiei^tk,(UMn^prQSsipn of the oterpis 

practised JiliiiLpJftoeatoJAay. ha tom ejcpejl^d with 

the anmioti, leavmg a large part of the choucuciia the utoresi. 
In point of fact this is what usyally ocoura in such cases, and 
the fact that the membranes are morbidly adherent is not 
irecognised until the aflcr-birth has been delivered, when it 
is found on examination that tlic cliorion is deficient. The' 
amnion is seldom adherent and usually comes away entire 
with the placenta It the condition is recognised before the 
delivery of the placenta, no further attempts to deliver it 
by comjircssion should be marie, but 

should be pmetisod, the fingers being i)assed up the aide of 
the placenta into the uterus to the site of the adhesion. 
When it is found that a piece of the cliorion has been torn off; 
a vaginal examination should be made, and if the piece ia 
found hanging doun into the vagina it should be carefully, 
removed hy twistiniz it with a pair of forceps. If the end 
cannot be telt m the vagina, nothing further should be done ; 
the piece of membrane w ill beeiune detached and sponta-" 
neoubly expelh‘d during the first wTck nt the puerperium,* 
and if eflficient d'^epsis has Iw^en secured, no harm results. 
The alternativi‘ is to explore the uterus by passing the 
whole hand into it, and this procedure, even when carefully 
carried out, often results ir^ bacteria being carried from the* 
vulva into the' uterus A high iierccntagc of morbidity! 
from sepsis is found in cases in* which the hand has beenJ 
passed into the uterus during or after the third stage of! 
labour. 

(4) Conlraction Ring (Hour-glass (^traction). — ^^fhe 
causation of this condition has been already discussed 
(p. 450) in connection with its occurrence in earlier stages of 
labour, fn the third stage *it causes great narrowing of 
the lumen of the uterus and prevents the expulsion of the 
placenta. The upper part of the uterine body, which, 
though retracted, is lax and contains the plaiiciita, is sepa- 
rated by a ring of spasm from the lower segment and cervix*;, 
which are also lax ; hence the name of hour-gla ss controcjijon 
which has been applied to it (Fig. 257). The condition^ 
occurs after prolonged or labour, but the adminis^ \ 

tration of before th^l 

t E.M- . 33 
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A similax condition may occur in the first and second stage 
of labour, arid hds been already referred to. 

» If the placenta becomes partly or wholly separated there 
twill be for its expulsion through the 

I ring of spasm is impossible ; if not, there will be afloe. _ In 
the former case imme^ato rcnioyal of tho placGTlta is called 



Fio. 257. — ReteDtioii of the Placenta due to a ( Contraction Ring. 

(After Biimrn.) 

i: 

for ; "in the latter, it is best to jga^..fpr.AwjQuflr.,Jbhjce|^ 

, before attempting removal, in order to get rid of the local 
f spasm ; this may be aided by the administration of a f\ill 
\ dose of fttOiRh ia .. .hjrPQdermicafiy,,!^ .. laaifl . Considerable 
difficulty may be experienced in dilatiug the ring of spasm, if 
the operation has to be uimertaken immediately. 

^ometinies the pr^eneb of a fibroid tuiyour in the lower 
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part of the uterine wall will offer the same kind of obstacle 
to spontaueous expulsion, and the same kind of difficulty in* 
artificial delivery, as irregular retraction. 

Digital Removal of the Placenta. — This operation should 
«iot be lightly undertaken, for it is by no means devoicf of 



Pm ‘iOS.- 'Inlrochicing llio Hand into the Vagina. 

risk. An should be given, and the patient placed 

in the dorsaj. position with the legs supported by attendants 
or a Clover’s crutch. The moist acmpulous aotiseptic pro* 
cautions must be taken in sterilising the hands and vulva 
and a pair of previously sterilised rubber gloves should 
be used in all cases. A liqt ■.(U.8^»|.mtra,iaiteriine. .(towshe ^ 
should be prepared for admiiustration at Jbh e close of the 
* * 33 -^ 
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joperation. Eithw hand may be 'passed into the vagina, 

jbhe other being eiAployed to steady the ut^rtis. The fingers 
iuid thumb should bo bent into the shape of a cone 
258), and the whole hand gently introduced through 



Fio. 259. — Digital Hepaiatioii ot the Placenta. 

the vulva, the labia being separated with the fingers of the 
other hand ; the whole hand may then be passed up between 
the me mbranee and the lOeriae ukzU until the lower, placental 
ia ceaohed. If the fingers are inadvertently passed 
inside the ooUapsed amniotio sao, they must be withdrawn 
land re*introduced ouWde ttm membranes. 
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In a case of simple retention it will be found to be perfectly 
easy to insinuate the fingers under the pftfbental edge, snd 
gradually detach it from the utems, the fingers sweeping ^e 
wall on both aides (Fig. 250). This should be continaed uijitU 
tile whole of the placenta has been completely detached ; 
then the mass is grasped in the fingers and gently withdrawn 
into the vagina, the membranob being pemed off behind it. 
The .fundus is steadied by the other hand graspipg it 
until the operation is finished. It is important fully to 
detach the placenta before beginning to remove it, otherwise 
fragments may easily be torn off and left behind. Every 
effort sliould, howe\cr, be made to detach the whole of the 
placenta and sweep it out of the uterus before withdrawing 
the hand, thus avoiding the necessity of introducing it a 
second time. Immediately after the placenta has been 
removed it should be examined, and if it or the membranes 
are incomplete the hand must again ho introduced and the 
retained portions removed. A hot.mtra-utcrine douphe 
should then be administered to stimulate retraction and 
remove clots, and to counteract the possible effects of the 
introduction of air or impuritfos. A dose of ergot should be 
given, and it is important to make sure that the uterine 
cavity is completely empty, as described on p. 336. Care- 
lessness in performing this •operation may rcbult in perfora- 
tion of the uterus, incomplete removal of tlie placenta, or 
troublesome hamiorrhage , in .sfiite of precautions a mild 
uterine infection frequently occurs in the puorperium. 

When there is morbid adhesion of the placenta, difficulties 
will bo encoimtercd. in this case it is best to be gin With t)V9 
detached portion, if this can be found. The finger-tips must 
bo used in clearing the uterine wall, and great g entle ness is, 
of course, called for in all the*manipulations. The use of the 
curette is inadmissible, but blunt ovum forceps (F^. 235) 
may be used to seize and detach portions of placenta which ' 
cannot be separated by the fingers. Every qjffort should be 
I made to remove completely the whole of the placenta and 
I chorion, but it is often difficult to make certain that this has 
^been done. 

In irregular retraction the ‘difficulty consists in dilating 
the ring of spasm sufficiently to admit ^he fingers and allow 
of the removal of the placenta. A fulL Lypodarmie dose qf 
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mpjpphi a given beforehand assists the anaesthetic in relaxing 
we spasm. j^|!tatlon. should be performed with the Ajagprs 
alone. 


Post-parlum Haemorrhage ■ ■ 

Haemorrhage which occurs after doliA'tuy. is called post- 
partum haemorrhage ; its occurrence is most to .bo feared 

tvvo utter lubour oyer. 
Hsemorrhage occurring alter the first day of the puerperiuni 
is called secon^ry post^parlnm haemorrhage, or 
Jujemorrhage ; the latter term is preferable, as it is desirable 
not to confuse it with the form of haimonliage under coii- 
sideratioii. Many lives have been lust from this complica- 
tion of labour ; bleeding may supervt'iK* so suddenly find 
profusely that, unless it can be checked, deatli will ensue 
within half sui hour to an hour. A disaster such as this may 
follow a rapid and apparently an easy labour ; it is tlierefon*. 
of the first importance that its causation, and the prmciples 
which underlie its prophylaxis and immediate treatment, 
should bo clearly understood. In proportion as these prin- 
ciples arc generally act(‘d upon, post-part um hfcmorrliage 
becomes less frequent and less formidable. 

Causation. — There are only thrive local conditions whioJi 
can be regarded as immediate causes oi post-partum hamior- 
rhage — ^viz. tUerme exhaustion or inertia, mechanical obstacles 
to retract ion, and lacerations of some part of tlie genital tract 
(cervix, vagina, vulva) ; in the two former the bleeding 
comes from the torn utero-placcntal v^essels (placental site) ; 
in the latter from torn vessels at the scat of injury. Uterine 
jexhaustion at this period implies failure, more or less coin- 
jplete, of both contraction and fetraction — i.e, it is identical 
'with the condition previously described as secondary inertia 
^ (p. 443). Cases of real gravity which imperil or destroy life 
are generally di.ie to this cause ; it is obvious that exhaustion 
of the uterus, when the placenta has been separated, will 
allow of haemorrhage of the most profuse kind, for muscular 
action is the only effectual means of closing the mouths of 
the tom utero-plaeental sinuses. The circumstances which 
may lead directly or ijidirectly to post-partum uterine inertia 
i^ust therefore be carefulfy borne in mind ; they can be 
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conveniently grouped into ‘predisposing and immediate caus^. 
As they have all been previously eonsidei^ed ih detail, little 
more than an enumeration of them is here required. 

PredisvosinQ Causes of Post-'partum Inertia. — MuUivaritv, 

• 11 V ■ * ' ■ ■ * 1 . i -1 1 .1 1 1 

especially when associated with rapid child-bearmg, is the 
most important ; such cases, in other words, as are liable to 
secondary inei;iti^ during labour. Post-partum haemorrhage 
from inertia in a primipara is rare. Debility, especially as • 
met with among the poor from insufficient feeding and 
iilsanitary occupalions or surroundings, is also of importance. 

.of the uterus (tiKins, hydramnios), 
pgrluoi hoBzaorrJiage, secomddtU^ inertiia . during, th,e. sp^nd 
'^ptractedmpreQipitate lediour, and 'prolon g ed anossihe^ ia 
must aU be regarded as conditions which increase the risks 
of the occurrence of post-partum inertia. 

Immediate Causes of Post-partum, Inertia. — ^rtificinl 
delivery of the child during a peiiod of secondary J}t§]r.tid 
involves serious risk of post-j>artuiu hannonhage, as has 
been already (“xplaincd in another idace. It may be repeated 
hero that absolute cessation of the pains of labour forms 
a contra-indication to delivery. One of the causes most 
frequently met witli is rnm nanagemenl of the thir.d.MQ4L%,jd 
la,,bQur. The importance of continuous manipulation of the 
uterus during and after this stage has been pointed out ; if 
this precaution is neglected tJie uterus may fill with blood 
and even become distended (r^axed) without any external 
bleeding attracting attention ; seiious loss of blood may 
then occur, which will in turn induce an exti-eme degree 
of inertia. The uterus very generally requires stimulation 
at this period of labour. Sometimes j)ost-partum inertia 
appears to be reflgxly induc!Bd..by afuUMladder, and it may 
also without doubt be brought qn by ne rvous sJuKk . It is 
probable also that in some cases inertia is complicated by 
dedeient c^ytlgfiil ity of the blppd preventing the formation 
of thrombi in the mouths of the sinuses, bu^ with the excep- 
tion of some varieties of anaemia and the rare disease haemo- 
philia, we know nothing of the conditions which cause it. 
Since efficient retraction of the uterine muscle suffices of 
itself for the immediate axrest of the haemorrhage, deficient 
coagulability of the blood, is of secojidary importance. 

— ^Mechaniqal obstacles to proper 
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tetraotion ^ritl occur when |>ortions or the whole o£ the 
placenta or membranes have l^en retained in the uterus, and 
sometimes when there is a hbroid tumour in its wall. It does 
not necessarily imply want of activity of the uterine musclo. 

Lacerations . — ^Those which affect the cervix and run up 
into the vaginal roof, so as to open the broad ligament to a 
greater or less extent, are the most formidable ; arteries of 
considerable size, and large venous plexuses, may be laid 
open, giving rise to free bleeding. Tears of the vulva and 
lower vaginal walls seldom cause severe Imemorrhage ; but 
it must be remembered that the large artery to the clitoris 
may be lacerated by a tear of the anterior part of the vulva, 
or the artery to the bulb by a deep lateral tear of the perineal 
body. 

Diagnosis. — Post-partum haiinurrhage L usuaUji «-x4eFHal , 
it may, however, be either partly or entirely concealed from 
^tension of the uterus with blood-clot, or from the loriiia- 
lion of a largo broad- Ugament hsematoma. The condition of 
the uterus is an important mdication of the cause of the 
bleeding ; for, if exhausted it is strft and Jjtthby, with m- 
distinct outlines ; but if the bleeding comes from a laceration 
the uterus will probably be found to bo hi^rd and well 
retracted. Uterine inertia and lacerations may, of course, 
exist m company ; it is neoessaiy to remember this when 
hsemorrhege continues after proper retraction of the uterus 
has been secured. Careful digital examinutioii wiU be 
required to detect deep lacerations involving the vaginal 
roof. 

A. Treatment of Hemorrhage from Inertia. — In normal 
labour the separation and expulsion of the placenta arc 
neither accompanied nor followed by serious bleeding 
because the mouths of the tom .maternal vessels are imme- 
diately closed by continuous retraction of the uterine muscle, 
especiaUy of the reticulated layer ; after the lapse of a few 
jiours firm thrombi are formed in the mouths of the tom 
vessels, which ;plug them securely. is at Jy[;gt 

the mq iTp m^tortant ; for thrombosis alone must be 
powerless to prevent hsemorrhage from large arteries until 
time has been allowed for the consolidation of the thrombi. 
The treatment of post-partum hsemorrhage from inertia 
must therefore be dire<$i^ ia Jthe main towanb rfytnring the 
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thrombosis being relegated to a strictly s^ondary maition. 
When stimulation of the uteius is unsuccessful, bl^mng can 
be tempoianly ai rested by compression of the oi^an, whflc 
t«me is allowed foi the i ecoveiy of the functions of tho muscle. 
Tu seveie c ases there is no tniie to lose, and it is of the utmost 
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importance that the tieatment adopted shopld bo prompt 
and efficient The following methods of stimulatmg t^ e 
uterus should bo employed consecutively, and m the order 
stated, until success is attamed . 

(1) of the Vt&nfa per Abdmm.—At the 

first sign of unusual hsemorrh^rge this mc^jihod can be instantly 
applied ; it is tbprefore mentioned first. The uterus should 
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be seized with both hands, rubbed and squeezed, firmly and 
continuously* un€U it is felt to respond by becoming harder 
^ as it is manipulated. If the placenta has not been delivered 
tit should at once be expressed, or if necessary wmioved by 
, introducing the carefu]l5^ sterilised and gloved hand into the 
• uterus. When fairly contracted tlii‘ uterus sliould be firmly 
‘squeezed in the hand, and pressed dowiiwardf^and backwards 
jin order to express all blood-clot from it (Kig. 2(i0). Firm 
'retraction will not bo obtained until the uterine cavity has 
*becn completely emptied. Even when the bleeding lias 
‘apparently been controlled in this luaniier, gentle massage 
^miist be kept up for half an hour or more, as relaxation may 
^ recur. Difficulty in applying this method may be mot with 
when the haemorrhage is concealed and the ut(Tus distended 
and flabby. Such cases arc better dealt w'ith in the fiist 
instance by clejciring out the uieru^. 

(2J Administmtiaa of ^got. — A full, dose of ergot may 
be given as soon as abdominal com})ression ivS begun. Its 
effect is iiroduced most rapidly wlnni given by deep iiitra- 
onuscular injection, and the biitt;,Qck is a convenient spot for 
the purjiose. 1_C;C. of a 20 per cent, solution of pituitary 
e^Jtraci or ten to twenty inhiims of the injeclio ergotime 
hypod ermica may be given ; thest* solutions sliould always 
be sterilised. If given by_ihe ^lUttlith, the dose should be 
from qng .tjq.twq di'^ of Uie extractum ergotic liquidum. 
Wliilc very useful in cases of moderate severity, ergot ai)pear,s 
to have no. effect upon a completely exhausted uterus, and if 
the condition of the patient is very serious, time should not 
at this stage be occupied in administering it. 

( 3 ) Hpt Douches . — While abdominal eomjjression is being 
practised the nurse in attendance can prepare a hot douche 
(temperature 12Q° E.) of boil(?il water, or some mild anti- 
septic such as lyso l (a teaspoonful to .a quart). This is a 
valuable supplement to abdominal manipulation, for it 
powerfully stipiulatcs the retraction of the "uterine muscle. 
Given. through a long tube passed up to the fundus x)f the 
uterus, it is of course more effectual than when employed 
vaginally. The medical attendant cannot leave the uterus 
when there is serious bleeding in order to pi’epare the douche, 
j^and unless a reliable nurse ig present, it had better be 
omitted at this stage. It 4^ of the greatest service in 
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increasing and maintaining retraction when the htemorrhage . 
has been to a great extent controlled by o^cr hieans, but it 
is of little use to give it until the uterus has been fairly well 
emptied of blood'olot by compreasipn or by the methb^.hext 
tn be described. 

(4) Clearing out the Uterus . — When abdominal compres-j 
sion fails to produce an adequate response, when there is; 
concealed bleeding, or when the placenta has not been‘: 
delivered and camiot be exi)ressed, the uterine cavity should; 
be’ promptly cleared out witJi the fingers. The most careful* 
ster ili sation of the hands must be practised before this is 
done and sterilised rnblxir gloves should bo w'oni. The 
whole hand can be introduced into the vagina immediately 
after labour without causing the patient much ))ain, and two 
or three fingers can then be passed into the uterus, and, 
working in connection with the other hand upon the fundus, 
will readily clear out retained portions of tlio after-birth or 
blood-clot and at the same time pt)werfully excite the uterus 
to contract. (Ireat care must be taken not to overlook small 
portions of adherent placenta. When the uterus has been 
emptied, a hot intra-nterine douche can be administered, the 
nozzle being jjassed and guided up to the fundus before tlie 
hand is withdrawn. 

All but the most serious cases of haemorrhage fiom 
inertia can be successfully dealt with by these means. In 
the worst cases, which are foltmiatcly very rare, these 
methods may fail, and recourse must then be had to the 
following modes of treatment : 

(6) Bi-manuat Compression of the Uterus . — ^'Chis can im- 
mediately be carried out if evacuation of the uterine cavity 
followed by an intra-utcrine hot douche fails to induce 
proper retraction . The whofe hand is pas.sed into the vagina, 
/and closed so that the fist lies beneath the uterus ; the other 
j hand is laid downwards upon the abdominal wall 

\ over the fundus, and the body of the uterus isjirmly squeezed 
j between the tw'O hands. In this way the placental site,.is 
directly compressed, and bleeding from the utero-placental 
vessels controlled. It may be necessary to keep up this 
form of compression for a prolonged period while other 
I measures are adopted for. restoring^ the patient, and so 
! enabling the utprus to recover |ts activity. This method is 
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most efieotuad and has superseded the old-tiipe _ pl»n 
I of. diiectly. compressing the abdominal aorta ag^i^t the 
ihunKar yertebrse ; pressure applied direoily to iko site 
of bleeding is, of course, much more effectual than com- 
pression of such a large vessel as the abdominal aorta. ' 

(6) Plugging the Uterine Cavity with Gauze. — This 
may be done as an alternative to the last-named, or after 
bi-manual compression has been applied without complete 
success. Long strips of gauze, 2 or 3 inches wide, and tied 
together, can be stuffed uito the uterus, beginning at the 
fundus and tightly packing tlio whole organ down to the 
cervix. In plugging the uterus the cervix should be seized 

Iwith a strong pair ot volsellum forceps, w'ith which it can be 
easily pulled down to the vulva ; the gauze is then intro- 
educed directly into the uterus with a long ])robe or pair of 
forceps. A very large quantity of gauze is required to fill 
the uterus. The best material is gauze impregnated with 
oxychloride of bismuth ; this substance is an antiseptic of 
moie potency than iodoform, and the gauze can be left for 
a longer time in the uterus. Domestic substitutes, such as 
strips of boiled linen, may bo used in an emergency. The 
uterine plug acf> mainly as a powerful excitant of uterine 
contractions ; but it is ({uite possible to pac*k tlu‘ organ so 
tightly as to control haimorrliage^by direct pressure. When 
retraction has been excited, a greater amount of direct 
pressure will also be exerted by it. iji-mtuiual compression 
is more useful than plugging, because it can be instantly 
applied, and requires no assistance or appliances. Plugging 
is further subject to the disadvantage that complete a ap psis 
is so difficult to mainlain when this method is employed. 
rnypanniiaT rtowipreHuiQu is thocofoxa. in .oU dxQnBaatiaocea 

m^bod-nfutheke. 

(7) J^ethoda of promoljgig thrombosis in the uterine vessels 

were formerly practised, but have now been almost entirely 
abandohed. The injection of sol utions of iron into the uterus, 
though useful at the moment in arresting bleeding, was 
frequently followed by sepsis, now possess 

a harmless heemostatic, which can be obtained in sterile 
solution, and it would be sound treatment to swab the uterine 
walls thoroughly with this solution , 1,000 tp j, in ?.p00)r 
or previously to soak in it tfap gauze used for packing, in any 
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cane in which complete control of the bleeding could not be 
obtained by other methods. Also its useVould be clearly 

indicated in subjects ol h%i]iQphilia. 

Hsemorrhage from incomplete retractivn, should be^tieated 
by the immediate removal of what is retained in the uterus, 
and then by the same measures as in the case of inertia. 

B. Treatment of Hamorrhage from Lacerations. — 
Lacerations of the vulva iuid lower parts of the vaginal 
walls causing haemorrhage should bo immediately eloped bv 
sufu/e, bleeding points being first ligaturiMl. Deep lacer^ 
tions of the cervix and vaginal roof are not easily closed by 
sutures, although with two pairs of strong forceps on the 
cervix the uterus can be drawn down a great deal ; it may 
be very difficult to roach the highest point of the tear, and 
if the broad ligament has been opened blee<1ing points may 
be quite maccessible Acconlingly many cases liave been 
recorded where bleeding has continued afler the laceration 
has been ajip.nently sewn up. Two alternative methods 
to suture may be adopted: (1) Bi-manunl compression; 

(2) plugging with gau7.(> Bi-tnanual compression is 
desciibed ancl pi.ictised by Fiitsch. He places the closed, 
fist against tin* perineum and presses the pelvic floor deop^yj * 
into the pelvic outlet ; owing to the relaxed and insensitivej 
condition ot the parts this pan easily be done. The uteiusi 
at the same time is pressed firmly downwards from the - 
abiloinen with the other hand, and thus the parts in the 
vicinity of the vaginal roof can be effectually compressed 
between the two hands, and the bleeding controlled. For 
plugging a lacerauon in the vaginal roof a speculum and a 
good light are required, and this method may therefore bo 
very ditheult to applj in domestic practice, although ' 
valuable in lying-in hospitals , 

C. Restorative Treatment.— Although the first indication 
.in treatment is to arrest the bleeding, the general ooddition 

of the patient, in severe cases, also requires pre^pt attention, 
lost death from syncope should occur after tho hsemorrhage 
has been controlled. While preparations are being ma^ 
for the restorative measures described below, first aid in a 
serious case of hsemorrhage can be given by lowerini | r the 
headed holding up ajngis ^ PQSjlaPO. 

smH H bandages jare at hand, by banda ging the limbs from 
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t|i e feet Qy iiaiidS'±Q 3 ffiajaia>.t^ In this blood is 

conserved irrtjlie'vilal parts of tho body. Thvbcst method 

of immediately counteracting the effects of severe loss of 
blood is the administration of normal saline solution in 
large quantities. Even when the"^paticnt's cbnditioh is not 
urgent, the injection of a pint or a pint and a half of thisi 
solution into the jegjbum is the best means of counteracting 
the shock and relieving the thirst which always follow 
severe lisomorrhagc. But if, duruig or after ilie bleeding, 
the patient is blanched, cold, unconscious, or if her pulse is 
over 14.0, transfusion of 2 pints of normal saline solution 
into the uicdiau basilic vein should be practised. There is 
no necessity to describe this simple surgical procedure or 
the apparatus required for its performance, [f the necessary 
apparatus is not at hand, a useful alternative is to inject 
the solution under strict antiseptic precautions into the 
sub cqtan eoiis tissues with a cannula, a piece of rubber tubing, 
and a funnel. The skin may bo efficiently sterilised by 
painting it freely with tincture of iodine. A vsimple apparat us 
for i.ransfusiun occuj)ies very little space in the obstetric bag 
and should be t.akcn to every case as a routine item of the 
armamentarium. The most suitable positions for tlie sub- 
cutaneous injection are (1) under the mammary glands, 
(2) under the skin of the posterior axillary wall, (3) under the 
skin of the abdominal -walls. Salt should be dissolved in water 
in the proportion of about one tcaspponful to a pint, and the 
solution boiled for ten minutes and then cooled. If there is no 
time for preparation, the salt may be simply dissolved in warm 
previously boiled water. In the absence of the necessarjl 
apparatus for transfusion, the saline should be injected iiita 
the rectum f not more than one pint and a half can be giverA 
at a time, and the solution sho aid be slowly introduced, pre-| 
ferably through a tube and funnel, or the bowel will reject it.l 
The administration of cardiac stimulants by the mouth , 
and by hyp^OTmic injection is also of great importance, 
and the obstetric bag should always contain remedies of 
this kind. St iychnine sulpha te, in doses of to of 
grain, is a useful remedy for hypodermic medication. Ethe r 
oc^bpuody nftay also be administered in the same manner in 
doses of 20 to -20 minims. As the researches of Blair Bell 
have shown, the hypodermic injection of a^ organic extract. 



ECLAMPSIA ^ 


627 

of the g]and is the most powerful means we poss<iip9 . 

of tc^pporarily raising blood pressuro. It*niay be given in- 
closes of 1 c.c. of a 20 per cent, solution. Eleyating the foot 
of the bed for 10 to 12 inches may also assist the enfeebled 
circulation. The value of small doses of mc ^g u>hia in con- 
trolling restlessness after severe ha?niorrhage should not be 
overlooked ; a dose of ^ to J of a. grain, alone or in combina- 
tion with atj’opine, will relieve pain or restlessness, and often 
induce a little sleep, which will be of great benefit to the 
patient. 


Labour complicated by Eclampsia ^ 

The pathology of eclampsia having been already discussed 
(p. J 13), only <’)i7ucal points will be here considered. 

Occurrence. -When the albuminuria of pregnancy is 
appropriately treated it seldom terminates in eclampsia. 
This disease luost frecpuMitly occurs in womcm who up to the 
time of its onset have/ been in apparently good health ; but 
had examination of the urine been made, it is highly pro- 
bable that albumen would in the majority of cases have been 
found before the onset of the disease. A certain number of 
cases of eclampsia have been recorded in which no albumen 
was found in the urine.. This is, however, very rare; 
Olshauson met with it only once in 168 cases. About 
98 per cent, of cases occur after the sixth month (twenty- 
fourth week), but it has been observed as early as sixteen to 
eighteen weeks, and a number of instances have been recorded 
in which it has occurred with a vesicular .mole, no feetus 
being present at all. The convulsions commence most ^ 
frequentlj’^ before, or almost simultaneously with, the onset ^ 
of labour ; more rarely {if terdabouf has been for some hours 
in progress ; and least commonly after labour is over. 
Pinard estimates the first-named at 54 per cent., the Second 
at 30 per cent., the third at 16 per cent, of all cases. In 
true puerperal cases the onset of the convulsions is very 
rarely delayed for more than forty-eight hours after lajbaur, 
although in some cases several days have intervened. 
Labour complicated by eclampsia is Usually premature. 
3£ there is a history of eclampsia in a previous labour, the j 
presence, of chrcjnic nephritis must b^^^suspqcted. 
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^Clinical Features. — Although eclampsia may attack a 
^KcegUAUt WQ&an who has apparently been in good health up 

lo ike momeni of its onset, a se/ies Of well-marked symptoms 

Bometimos precedes its occurrence. The symptoms associated 
with the albuminuria of pregnancy may have been present for 
some time ; but in addition certain other symptoms often 
occur which constitute what is called the jjre-eclamptic state. 
‘They are (1) severe headache, usually frontal, but sometimes 
occipital ; (2) fujictional disturbances of vision, such as 

muscse volitantes, diplopia, hemianopria, and temporary 
amblyopia ; (3) occasionally weU-inarked albuminuric * 

retinitis, with considerable failure of vision ; (4) puffiness of 
the eyelids and cheeks ; (5) severe epigastric pain, with 
giddinesa, nausea, or vomiting ; (G) occasionally, attacks of 
petit mal. The condition of the urine seldom furnishes 
premonitory signs, but a sudden diminution in the total 
^aouut of the urinary secretion may occur, and must bo 
Vegarded as of great significance. In addition, the amount 
of albumen may rise, tlie amount of urea may fall, and the 
proportion of ammonia nitrogen consequently become 
ioexeased (see p. 100). Clinical observations indicate that 
a defini te rise in. blood-pressure precedes the occurrence of « 
fits. This point has, however, not been completely estabi^ 
lished, but during the stage of convulsions blood pressure is 
invariably raised. 

The convulsions are epuoptiform in character, and con- 
sist of a stage of to^ic, followed by a stage of clonic, contrao- 
\ tions. Each convulsion is ushered in by Jgj^rillaxy twitohings 
I in the muscles of the iacc^ tongue, imd limbs, often followed 
I ky conjugate deviation of the head and eyes — ^usually to the 
\l 0 ft side. Then comes a brief period of contraction 

•iin which respiration ceas“s, and the trunkmay pass into 
the condition of opistkptonos ; this is accompanied by 
markedt cyanosis, the fare being livid, and the tongue 
protruded betv^een the teeth. This stage usually lasts less 
thou half a minute, and gives place to general {Jkmi&fiOnixac- 
tions which appear to affect all the voluntary muscles of the 
body. Slight respiratory movements now occur, and the 
cyanosis gradually passes off during the period of three to 
five minutes which tlq^s stage generally occupies. A varying 
amotmt of mental di8tiirbanco.|9llows the in some cases 
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tiie patient appears to be merely sleepy or somewhat daseA . 
for a^few minutes ; *in some oases there Is a* brief period 
of coma ; in others deep coma persists, the patient fail- 
ing to regain consciousness before the onset of the next ' 
convulsion. 

The convulsions arc almost always multiple ;ithey may 
occur every hour, or every half-hour ; in more serious cases, 
with greater frequency than tliis. As many as a hundred fits 
may occur in a single case. During the eclamptic state the 
eznretion of urine is greatly dimimshed, and may for some • 
hours be suppressed ; it frequcptly contaius blood , and 
nearly always a large amount of albmimn, becoming solid on 
boiling. Suppression of urme is probably mducod secondarily 
by spasm of the renal arterioles, which diminishes the 
amount of blood circulating through the tissues of the 
kidney. In all eases of eclampsia tlie urine must be 
examined, the catheter being employed to obtain a specimen 
if necessary. A high blood pressure is always present in 
fully developed eclampsia, and readings iif over 200 mm. are 
often met *th. Tliis rise is generally believed to be due to 
general ai ‘ I spasm. When a considerable number of fits 
has oocurr^ e temperature usually rises to 101® to 102® P., 
and in soim. .ptises there is hyperpyrexia. Death may 
result from ^oma . from . cerebra l haimorrhage. or from 
pulmonary mdema. 

Diagnosis. — It is necessary tb ihstinguish the following 
conditions from eclampsia : (1) epilepsy ; (2) hysteria and 
hystoro-epUepsy ; (3) convulsions or coma due to cerebral 
disease, diabetes, or acute poisoning. Urmaic contnUsiona 
are difficult to distinguish from eclampsia, but the general | 
line of treatment to be pursued is much the same in both.! 
Cases of epilepsy can usually be ipcognised by the history 
obtained from the patient or her friends ; when a history 
cannot be obtained, the condition of thejuiue fumisAos the 
most reliable means of distinction ; but it ^ust bo recol- 
lected that in the rare cases of eclampsia without allm- 

E inuria the absence of albumen from the urine will be 
isleading. In general clinical features, the status epilep- 
tieus closely resembles a severe case of eclamptic coma with 
elevation of temperature, ^ases of fyy^lerical fits, and cases 
of coma due to causes other than renal, jnust be differentiated 
e,m/ * 34 
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by attention to the special features of these disorders into 
which we carniot 6nter here, ^ 

Prognosis. — ^The outlook in eclampsia is always very 
serious both for mother and child. The matertuil mortality 
appears to vary considerably with the severity of the caseg 
and the method of treatment employed ; porceiltages are 
of little value unless given in relation to the same lino of 
treatment. The mortality is decidedly higheV hi multiparae 
than in primiparse. Tho greater the number of fits, tJie 
•itt.Qre..gfiriou8 is the prognosis ; in cases where more than 
twenty seizures occur it is said that tJie mortality 
is upwards of 50 per-cent. When the fits are prolonged, 
when the temperature steadily rises, and w’hen there is 
early ox.continuous.coma the prognosis is very grave indeed. 
Ejttreme degrees of anuria which do not yield to treatment 
are always of the gntyest significance. J aimdice is rarely met 
with, but is sometimes present, accompaiiied by scanty and 
bloody urine ; a fatal termination must then bo expected. 
VYct tho great majority of mild cases i»f eclampsia recover, 
pbour terminating speedily, and the number of convulsions 
inot being groat. In severe cases which recover, prolonged 
Cental disturbance may continue, or insanity may supervene 
in the puerperium. 

Tho festal mortality is largely influeiiced by the period 
of gestation ; in cases at the twenty-eighth week or earlier it 
amounts to nearly 100 per* cent., becoming less as term is 
ap pr oached. Under the most favourable conditions it is 
probably as high as 40 to 50 per cent. The occurrence of 
convulsions in tho new-born - child, and of post-mortem 
hepatic lesions similar to those of the mother, has been 
already mentioned. This heavy mortality is to be attri-| 
^buted to prematurity and debility, to intra-utcrine intoxi-^ 
cation, to placental disease, and to the effects of operative* 
interfefence. 

Treatment. — Severe cases tax the resources of treatment 
to an extent unequalled in obstetric complications. Only in 
the earliest stages can the disease be controlled with any 
certainty. It is, therefore, most important that the signi- 
ficance of the symptoms of tho pre-eclamptic. stage should 
be clearly understood^ for at this moment prompt treatment 
may avert the convul^ons. When once the convulsions have 
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begun, the patient should be sent immediately to the hospital 
if th^rc is one within reach, or in cases of the better class 
arrangements should be made for continuous medical anA 
nursing supervision of the best and most experienced kind| 
which may be available. If only a single convulsion has 
occurred, there are i)ossibilities of the gravest developments, 
and no precautions must be neglected. A s[)ecimen of 
urine should be obtained immediately, and complete 
examination made, including, if possible, the tests for! 
acetone and diacctic acid, estimation of the amount of ^ 
albumen, and a niicrosco])ic examination of tiie centrifu- ! 
galised deposit. 

General Principles . — Cases of eclampsia vary so greatly 
in severity that no routine can be followed in treating them. 
The general principles upon which treatment should be based 
are accordingly of uncommon importance, and must be care- 
fully considered. T'hesc principles are based upon the view| 
that eclampsia is a complex toxiemia, the original sourced* 
of which is the placenta ; further, secondary sources of*^ 
toxaemia arise during the course of the disease from pro-, 
found alterations in metabolism (liver, endocrinous glands),] 
and from failure of the excretory fuiictions of the Iddueys; 
It is not possible by cutting off the original source of the I 
toxiemia, i.e., by cTnptying the uterus, to cure the disease in 
every case, fora lethal dose of toxins may bo already present ^ 
in the body ; or, again, the structural damage sustained^ 
by important viscera, such as the liver, may be so great , 
that these organs may fail 1o recover their functional 
activity, so that the existing toxiemia is intensified and death ^ 
ensues. Nevertheless, the disease cannot be finally cured * 
until pregnancy has been i*nded. 

There are accordingly two immediate objects of treat- 
ment : (a) to terminate the pregnancy ; (6) to promote the 
elimination of the toxins, and to neutj'aliso their ^jffects. 
The relative importance attached by different schools to 
these two objects of treatment is not the same. An impor- 
tant school regards the first as aU-important, and is, there- 
fore, prepared to subordinate everything to a rapid emptying 
of the uterus. To this school the treatment of eclampsia is 
mainly a surgical problem. Another equally important 
school regards ^tlie second object as aU-important ; the 
• * ‘ 34—2 
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ieriiinatiQiv ol labour Is a, secondary matter, elimmative 
fxeatment is of prime Importance, and accordingly to these 
the treatment of eclampsia is mainly a medical problem. 

The si wg ical. school encounters two practical difficulties. 
Firstly, the subjects of profound toxaemia are extremely, 
Bensitive~ to the effects of surgical shock, and in many cases 
the uterus can be rapidly emptied only by the performance 
of a serious operation. Secondly, the toxsemic symptoms are 
not in all cases relieved by the termination of pregnancy : 
tEis~'Wni Be understood from what has been already daid 
about the secondary sources of toxa3mia. Herman has 
shown that in 67 per cent, of cases fits continue after labour. 
And, again, in 1*6 per cent, of cases the convulsions do not 
begin until laboiur is over. Consequently the x>atient may 
survive the operation of delivery and yet die of the disease. 
These objections are met by the surgical school with the plea 
that if an early resort to operation could always be made, 
j t.e., before the toxaemia had become profound, these 
difficulties would be largely avoided. 

The medical school also encounters two difficulties. 
Firstly, the effect of medical treatment is micjertnin, and the 
worst cases do not respond to it at all. This failure involves 
a loss of time which seriously prejudices the success of a 
subsequent operation, for the toxaemia is deepening all the 
time. Secondly, under the most favourable conditions this 
treatment is palliativ e., not $3urative, and unless the uterus 
is emptied, the source of the specific toxins will not be cut 
off. Operative measures may therefore be required as 
well. 

One of the chief practical difficulties in the treatment of 
, eclampsia is that tlig, jjtQsg^ jcaseg, usually set in with un- 
q atai mple d..anddftPnes8 an^ sevarity. If an early stage of 
mild toxsemia were always apparent, success by either 
•' method would be much easier to attain. In point of focti 
' the. less severe cases may be successfully managed by either 
' ',the '‘'surreal or the medical plan ; the worst cases are 
' attend^ by a heavy mortality whatever treatment is 
, adopted. 

We may now consider in niore detail the medical and 
:;'eurgical measiires which ina>y be adopted* in treating cases of 
<;eclampBia. * 
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- A. Medical Treatment. — Th6 immediate ^bje^ of thisjf; 
troftment are. (a) to promote eUminajliipa ; (6) to neutndise, ;' . 
if possible, the effects pf the toxins. The first object'ia'y^ 
much easier to attain than the second. At the same time’' - ' 
'labour is induced or its progress expedited by methods, 
which involve the least po.^aible shock. 

Elim inative T reatment . — The aim of eliminative treat- 
mcnt is to promote by all possible means the elimination of 
toxic bodies from the blood and from the tissues. The ■ 
methods which may bo employed are : 

(«) JbViilf.ff'’-"*” — ounces of blood may be 
withdrawn from the median basilic vein or some other 
source ; this obviously at once reduces the total amount of' ' 
poison in the blood. At the same time it reduces blood 
tension, which is always high in toxasmia. Lichtenstein hasr 
recently attempted to show that the apparent benefit \ 
following operative delivery in eclampsia is in reality due ' 
to th«^ loss of blood which accompanies it. It is only 
su.itable. for - sthenic ’cases; when wasting has occurred 
or when marked anaemia and anasarca are present it is 
contra-indicated. 

(^) — ^This is best carried out by the , 

direct method, which consists in introducing from one to 
three pints of sterile sahnb solution through a cannula into . 
a vein. It may conveniently b^ combined with venesection, 
the same vein being made use of for both purposes. ' The 
itnmediate effect is to reduce the concentration of the toxins 
in the blood serum and thus to diminish their activity. In ' 
eclampsia a slightly alkaline solution should be used in order 
to neutralise the excess of acid bodies which are present in 
that condition. For this purpose ,^0, grains of acetate .oil 
soda may be added to each pint df normal saline, fis recom-1 
mended by Jardinc. Other more remote effects are that 
dimesis and, to a less extent, diaphoresis are produced ; in 
other words, a direct eliminative effect is se6n, but this may 
not appear for twenty -four hours or more after the adminis- 
tration. 

Other methods of introducing saline solution into the 
circulation may bo employed, however, viz. subcutaneous 
transfusion, or saline enemata. Absorption of fiuid from 
the sul>outaneous tissue is rapid, and also from the rectum 
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wlien empty bu#» neither achieves sucli rapid results as 
the intravenous method. 

’ tmnsfMion is carried out with simple 

apparatus consisting of a trochar and cannula, a fumicl 
and tube. A Southey’s tube serves the purpose admirably,* 
and can be introduced without causing pain. Tlie floor 
of the axilla, the submamniary region, and: Scarpa’s tri- 
angle are convenient positions for it. Strict antiseptic 
precautions must bo observed, the apparatus ))eing boiled, 
and the skin paint(‘d with tincture of iodine ; even then 
there is a certain risk thrit skin organisms may be carried into 
the cellular tissue, resulting in su])piiration, and sometimes 
ill sloughing. Not more than half a pint should be intro- 
duced in one situation, and for this amount to enter at least 
a quarter of an hour is required. The fluid should be dis- 
tributed by pressure witii the fingers, and undue tension 
avoided by employing only a low pressure. 

S aline m c'iiuiia are rapidly abKSorbed if the lower bowel is 
empty ; but largo quantities will not be retained, and not 
more than a pint can be introduced at a time. If tlie enema 
is repeated several tijnes the bowel b(?comes intolerant, and 
rejects tlu; whole or a part of it. A continuous drop enema 
(proctoclysis) may be used, but the apparatus is diflicult to 
manage when convulsions occur.' 

(^) D^phoret ic Measwes , — ^Frce action of the skin is 
of great importance in aiding elimination and reducing blood- 
pressure. The hot blanket pack or the eleetjXQ J^eat bath 
are perhaps the quickest and best methods of producing 
sw’^eating, and should be preferred to any others. Medicinal 
means arc less certain, and have the disadvantage of also 
causing considerable depression of the circulation. Pilo- 
Icarpin in doses of gr. by liypodermic injection usually 
* causes ^ profuse perspiration, but it greatly weakens the 
action of the heart, and for that reason cannot be adminis- 
tered ‘ in serious cases. Antipyretic drugs such as phen- 
acetin, antipyrin, and sjilicylic acid arc not to be recom- 
mended. 

(d) Tj^eaiment.^ of . the Alimentary Cana l. — It has been 
already stated that there is reason to believe that toxins 
are freely excreted by the raucotis membranes of the stomach 
and intestine and mtiy be*^ reabsorbed by ‘the colon. The 
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contents of the alimentary canal arc; therefore to bo 
eliminated as far as possible. 

TJie treatment may be begun by gtom ach lavage j \ 
when the contents have all been washed away a 
hi magnesium sulpliaie in solution may be left in the stomach.^ 
(lastric digestion appears to bo entirely in abeyance in 
severe cases, and nothing but water should be given until ij 
the patient's concTition shows signs of improyemoi^t. j 
Hastings Tweedy lias insisted upon this point, and Iiasj I 
sfiown the excellent results of the complete withholding ofl 
food during the convulsive period of the disease. 

Purgation lias been employed empirically in eclampsia 
for many years. Saline aperients such as magnesium 
sidpliate, wliich act ehielly by stimulating tlie intestinal 
secretions, are most useful. Purgatives sliould not be; 
administcnMl to a eomatosc patient, for swallowing is then' 
vory imperfect , and anything given by the mouth may pass in 
part into tlio air-passages. Purging however is not suflfuaent. 
x\l)Sorptiou from the intestine takes place chiefly in the' 
colon, and this ])ait of tlie briwel must accordingly be kept- 
clear by fre(iueul irrigation. Normal saline, or the alkaline “i 
saline solution mentioned al)ove, should bo ust-d in large/ 
(pianiities (two to three pints), a long nibb<‘r tube bcingf 
jiassed for ton (.o twelvo*incJies into tlie bowel. The colopj 
irrigation should be repeatcid until llie large bowel is deaf 
of fjccal matter. i 

(^0 fleMpsyla tion the Kidneys. — Tin’s operation has 
be<*.ii a( 1 ^ocl by clebph 1 s in severe cases of eclampsia accom- 
panied by anuria, the object being to restore renal activity 
by relieving the renal circulation by allowing venous oozing 
from the torn capsular vessels. The operation consists 
ill exposing each kidney ifi the ^oin and, after delivering it 
through tlic Avound, stripi>ing its fibrous capsule jiartially 
or con.'plclely away. Experiment, al observations have been 
made by Elireufest on dogs and other animals ; ho failed 
to produce diuresis in healthy animals by decapsulation, 
and in some of liis experiments suppression of urine was 
observed. The scientific basis of the operation is therefore 
questionable, and tlie results of the small number of cases 
in wliich it has been perfosmed are intf3ouclusivc. Advocates 
of the operation advise that it ,^hould . not be performed 
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unl9PS. .thore,ii$. extreme aniuia,.9Ad.ixo.tJuitil it is clear that 
eySiQnatioii oE.th^ uterus has failed, to- relieve, it. Severe 
.cases of post-partum eclampsiawhioh do not yield to palliative 
'^treatment have furnished most of the opportunities for this 
'operation. 

The importance of restoring the renal functions in 
eclampsia is obvious and can hardly be oveir-stated ; after 
I the uterus has been emptied it is the chief concern in treat- 
ment. Although a surgical measure it is therefore most 
appropriate to consider decapsulation as an adjunct to 
eliminative treatment. 

Treatment qf the Toxic Symptoms. — ^It is of the greatest 
importance that the patient should be isolftterl and all 
avoidable sources of external irritation — auditory, visual, 
and sensory — ^rigidly excluded. Tlicre is no doubt that the 
onset of a convulsion may be precipitated reflexly by any 
of the ordinary channels of sensation. 

During tiie fit nothing can be done except to prevent the 
patient from injuring herself. She should be turned upon 
|her side to allow the salivary secretions, produced in excess 
.during the convulsions, to escape from the mouth, and to 
Iprevent their finding their way into the air-passages while 
‘the patient is unconscious and her reflexes are suspended. 
ITo-aave the tongue from being biUen the best plan is to fold 
a handkerchief in several thicknesses, pass it between the 
, teeth over the tongue, and Ifold it in positioii imtil the clonic 
’Contractions have ceased ; or a wooden plug or a spoon 
handle covered with a handkerchief may be kept between 
the teeth. The clothing should be arranged so as not to 
impede respiration. 

The main object of treatment will be to control as far as 4 
possible the recurrence of , the convulsions by the adminis-j 
triition of anaesthetic or sedative drugs which directly inpuence* 
the central nervous system. 

Anc^s^tic pij^ sf^tive drugs tend to prevent the periodic 
explosions of central nerve energy which cause the convul- 
' sions. Of all ^e drugs of this class which we possess, 

D SJuSBaiSk most useful in eclamp sia, for the reasonp 

. that its effect is produced with great rapidity, and that it con 
.. be administered by hypodermic injection when the patient 
unable to swallow. *TTalf may be given to begin 
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with, and theroafler doses of ai],ttartor of tv grain every 
or ttiree hours until two grains have l>een*given in all.L 
Next to this the most generally useful drug is 
alone or in combination with hrami^ of /p ota^^y,^ . TOlirtiy 
grains of chloral and fifteen grains of Womide may be given 
by the mouth every hoim, until four doses have been adminis- 
tered ; or they may be given by tl»e rectum, when the dose 
should be doubled, and the lower bowel must be cleared ♦ 
out before its administration is begun. 

* These sedatives must be used with discretion, and not 
applied as routine treatment to all coses. They are chiefly 
useful in mild cases - i c. those in which the patient recovers 
consciousness moie or loss completely between the seizures, 
lln severe cases accompanied by deep and continuous coma, 
lilt tic benefit is to be anticipated from them. 

Treatment with jmorphia and chloral has been extensively 
practised by Stroganoff^ who makes tliese drugs the basis 
of the method known by )iis niinie. He advises that 
treatment should be begun with a ijuarter of a grain of 
moypliia hypodermically, followed one hour later by 30 
grains of chlotal by the mouth , two liours later the morphia 
is repeated, and tlie chloral repeated six hours after the first 
dose , in all four doses of chloral and two of morphia may 
be given in twenty-four hours. As soon as the convulsipas 
ceaso and the conditions are fav^ourablc labour is induee.d, 
Stroganofi's own results by thfs method have been very 
good; and Nagel has recently reported a series of 660 oases 
treated thus witli a maternal mortality of only 8 per cent. 
Such favourable results have not been obtained by the 
majority of workers with this method. 

In Epan ce the use of morphia is discountenanced on 
the grounds that this drug stondsato diminish the judnary 
and. other secretions, and that it adds another form of 
poisoning to those already in existence. These obj^tions 
are mainly theoretical ; there can bo no douljt that morphia 
in many cases notably diminishes both the frequency and 
the severity of the convulsions, and this is an important 
advantage, for by inducing exhaustion convulsions may be 
the direct cause of death. Its effect upon respiration must 
be carefully watched, for brejbthing maj become dangerously 
dow. 
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. Another method much employed is the . €Ldnunistr0>tlQi^ 
of chlo roform ; this has been recommended, with obtain 
precautions, in previous editions of this hook. Recent 
advances in our knowledge of the nature ef the eclamptic 
toKsemia have, however, shown that it has certain featurds 
in common w'iLh chloroform poisoning, viz. the presence 
of acetonsemia and disorganisation of the liver. The induc- 
tion of aiuesthesia by chloroform in persons not suffering 
from toxaunia sometimes leads to symptoms nf grave poison- 
ing from one to tliico days afterwards, even in cases where 
the amount administered has not been large. Chloroform 
must, therefore, be regarded as a dangerous anaesthetic in 
eclanipsia ; its use slioulcl bo avoided for oi)erativc purposes, 
and it is not advisable to administer it oven to produce a light 
degree of anicsthesia for the control of convulsions. The 
qrdy general auicsthetic used should be 

TreaiineM of Pj/reicia.- Antipyretic drugs should be 
avoi3cd. Tf tlii> hot pack ineviously mentioned fails tlie 
body should be nib])ed with pieces of ice. 

The Circulation. — The outstanding features of the 
circulation arc the rapid j^uJse, the liigh tension, and the 
enfeebled cardiac action. Vgnpscction brings iclicf to the 
high tension ; intra-venoxis transfusion probably exaggerates 
it ; but the general good effects ^)f the latter outweigh this 
) disadvantage. In the United States ^.viride has 

been much employed as a lueans of reducing the pulse rate 
(an^ lowering tension, and with apparent benefit. Other 
waiters believe that tliis effect is accompanied by a dcjpressing 
action on the heart muscle which is dangerous. In reality 
w’^e have no reliable means of directly assisting the circula- 
tion in eclampsia. 

The Conduct of Lahour.—VfhWei medical treatment is 
being carried out no obstetric interference is practised 
except what may be required to assist the course of a labour 
already in pr^'rgress. In the majority of cases of a mild 
type the fits do not begin until a few liours after labour has 
begun, and its progress is rapid and easy, since the child 
is often premature and uterine action is powerful. The 
confinement may then be managed on general prihciples 
except in regard to two points ; (a) tJiwj stage should 

^ . bfiL.terml nated passed 
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i i>to the pelvic cavity, ether being used as the anaesthetic for 
the Masons mentioned above ; (6) bJfipding* durin g th e 

delivery of ilie placenta may be encouraged, if venesection 
has not already been practised* If labour has not begun 
one of the slow methods of induction should be practised 
(p. 058). Tn cases of post partum eclampsia it is obvious^ 
that medical treatment alone is applicable. 

We may consequently now indicate tw'O types of cases of * 
eclampsia which can be suitably treated by medical metliods, 
viz., mild cases in which labour is in progress, and all post-1 
pa^rtum case.s. Mild cases occurring before the onset of ^ 
labour are less favoural)le, owing to the uncertainty of ‘ 
methods of induction. 

A diflieult question whi<‘h lia.s oftcui to bo decided is 
how long to persist in palliative treatment when the results 
achieved aie negative or inconsiderable. Less than twelv 9 
hours does not allow snfTicuent time for definite effects tql 
appear, and the treatment should be (tarried out tlioroiighly 
and continuously for that time. After twelve houre-the 
condition of the patient and of the uterus must decide the. 
question of continuing. If labour lias not begun, or is in; 
iiiii early stage, and the toxaemia shows no signs of lessening, 
Lurgi(‘al treatment should not bo postponed, unless it is' 
/Vlefinitely decided to reject it c^ntirely. 

IL Surgical Treatment.- -The surgical trealjin'ut of 
eclampsia consists in effecting rapid delivery when labour 
has not begun, or has only rciached the i^aiiy part of the first 
stage. There are two methods of rapid delivery wiiich may 
be made use of. One consists in forcibly dilating the cervix 
and lowtu' uterine segment until it is huge enough to allow; 
the child to be extracted vagiimnt ; it is generally known, 
as accmichcment force ^ and^may^be carried out in several 
different ways, which will be described in the section on 
' Obstetric Operations.’ The other consists in extracting 
the child through an incision in the uteriiii wall (Caesarean 
section) ; it may be done either jjer abdo7nen, by an intra- 
peritoneal operation, or per va^inam, when the operation is 
extra-peritoneal . 

All these procedures are major surgical operations, not 
to be lightly performed i^oi^ patients suffering from pro 
found toxeemisk Even when carried out iinder some form 
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of loC£fl an^sthefia, mirginal ttlifw^Tr 

. yluo h. j^^oosj^^ratipn of the patient’s pondition* app;r<^ia^ly. 

. i ^oreaae a the risk of a fatial issue. Nevertheless in severer 
oases the results of eliminative treatment are uncertain, and> 
rapid evacuation of the uterus is the only alternative method, 
of dealing with them. The indication for these operations is 
to save the mother; therefore the condition of the child,' 
whether alive or dead, is unimportant. - 

Delivery by jg^xoixchement forc& is the most severe of 
all, and it is j^^^lft.he'.Kecommi^ The amount of shock 
produced by rapid dilatation of the cervix, by the digital' 
method, for example (see p. 668), is little less than 
that which accompanies Caesarean section, and in addition 
dangerous lacerations of the cervix and vagina are often 
caused by these operations. Caesarean section by the abdo- 
^minal route is the simplest and most expeditious method 
Jwe possess of raindly evacuating the uterus, and if opera- 
tive treatment is decided upon, this is the operation of 
choice for eclampsia. Ctesarean section of the full time 
uterus by the vaginal route requires special instruments 
and considerably more technical skill and experience for its 
performance, and is therefore only suitable for hospital 
practice. By the abdominal route the operation can be 
performed by anyone with- a little experience of abdominal 
surgery. 

If pos.sible, operations in eclampsia should be performed f 
under spinal .anaesthesia, or some form of local infiltration f 
anaesthesia. If facilities for these methods are nob available, ' 
ether given by the open method is the best alternative. 

Caesarean section has now been performed fairly often in 
eclampsia. "Writing in 1911, Peterson collated 530 cases, 
and there is no doubt tliat thiS operation is being resorted' 
to with increasing frequency. The operative risk no doubt 
largely depends upon the duration of the disease at the time 
of operation ; 4he earlier it is performed the more likely is 
the patient to recover. Thus "Winter has reported fifty-six 
' early cases, some.,, vaginal, others abdominal, with only 
. thr^ deaths, 

' Choice of Methods.— Four types of cases of eclampsia 
, may be defined : — , 

XI) '^,hi ttd case o f •ante.-^ai^um su itable for 
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med'oal treatment. At the same time means should he 
adopt^ to start labour if it has not begun, ^r to hasten it if 
ft is already in progress ; the methods of choice 
;i1iaJafi.dikrfiora foi: induction,i)r ducing the first stfl<ge..iscQei^ 
during the second stage. 

(2) A severe c^e of ante partum eclampsia m whji^ 
labour io in fro^reea may be treated by WifffjVr”! TTfftPljflir 
twelve hour s, efiminative treatment being carried out fiUly. 
in 'the aB^nce of definite improvement, labour must then be 
terminated. If the first stage has advanced, 

thp C^ix may be completed by the dig^al method under 
ether and forceps emj)lo 3 'ed. If the first stage has made> 
little progre.s.s, Caesarean section should be preferred. Up to 
the thirtieth week the ^mginal operation may bo performed, * 
as it is then comparatively easy. In the absence of facilities 
for performing this operation, reliance upon medical treat-|' 
ment alone gives the patient a better chance than occouc^e-f 
mant force. 

(3) Post-pai'tum eclampsia must be treated by medical 
alone. Renal decapsulation is not advised. 

(4) A fourth tyjje remains, which is the most serious of all, 
viz., that in which severe toxminui, accompanied by con-i 
vulsions or coma, or it may be by both, comes on beforS^ 
labour has begun. Such gases often occur with dramatid 
suddenness in women apparently in good health. They d(^. 
not respond well to eliminative tieatment, and loss of time) 
prejudices the chances of a favourable result from surgicall 
interference. They are therefore best treated by Cgsarggjj i ' 

A ‘ severe case ’ may bo defined for practical purposes 
* as one in which any or all of the following conditions are 
present: (1) fecy^uently recurring comulsious; (2) drowsi- 
ness« stupor, or coma between tlie convulsions ; (3) sup' 
pression of urine ; (4) pyrexia. • 
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THK rUEKPKHlUM , 

The Normal Puerperium 

Titb puerperium is tlie period succeeding labour, during 
which certain processes take idace, the effect of which is to 
restore the genital organs approximately to the condition 
w'hich obtained before jiregnancy. I’he features charac- 
teristic of nulliparity arc never completely regained, for 
certain of the changes occui'ring in pregnancy, and the 
injuries received in labour, induce alterations which are 
permanent, although they may vary greatly in degree in 
different cases. The duration of the puerperal period may 
be stated as from six to eight weeks, but it is frequently 
longer than this. Wo do not possess any absolute clinical 
indication of the completion of the puerperal changes, but, 
as we shall presently see, the size of the uterus is the best 
guide. 

Consideration of the normal puerpei'uini comprises the 
following subjects : 

(I.) The general physiology of the puerperium, 

(II.) The involution of the genital organs. 

(III.) The management of the puerperium, including the 
process of lactation. 

I, The General Physiology of the Puerperium. — At the 
close of a normal labour Jhe general condition of the patient 
is merely that of physical fatigue. The pulse is full and 
moderately slow — 70 to 80 beats per minute ; the 
parat a rft is usi:^lly sub-jiormal. Not infrequently a slight 
j shivering, marked by muscular tremor and chattering of 
' the teeth, occurs, and may last from ten to fifteen minutes ; 
! it is unaccompanied by elevation of temperature or pulse- 
i rate, and is to be regarded as a symptom of slight surgical 
shock. Immediately^ after a prolonged labour the patient 
may s^qw signs of well-marked * obstetric exlmu aiion.* with 
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a temperature of 101° E. or higher ; and when severe 
hseme^rhage has occurred thei'e will, of coufse, he shock and 
pallor, with a rapid pulse and a lowered temperature. 

During tho first twenty-four hours the temperature very 
commonly nses one or two degrees, even after a normal 
labour, and 100° to 101° F. may in this way be recorded with- 
out any unfavourable accompaniments. This is especially 
common in primiparas. Tlic rise of temperature is to bo 
regarded as due to tha reartloji from the severe muscular 
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]'’ia. 261 . — Chart of a Normal Puori»orium, showing lloai“.tioi\ary lliso 
of Tempci'aturo of the I'ii-st Jhiy. (U\iee« Charlotte's Hospital.) 
Ndi'R.— TIio iutt^rrniiUnl Ijii lJi<‘ licinht of llie fninlns nbuM* tin* Imnlcr ol‘ tlic 

fatigue induced by labour ; it is never prolonged, and dis- 
appears entirely by the second day (Fig. 261). After the 
first twenty-four hours the timipt^rature shows a diuptal 
variation of about a half to one degree, and in norm^ cases 
it often does not rise above 99' 4° F. In many cases, however, 
which otherwise nin a normal course, the evening tempera- 
ture for the first few days may reach 99’8° or 100° F, 
Instability of tho body temperature is one of the charac- 
teristics of the puerporium ; consequcntlyjvafi^jtiS)g,Q ,occvr 
^ropi causes top trivial to producQ any efEecjt. in h.caltli. The 
temperature should be taken at least three times daily. 
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conveni^t hours being 8 a u , 2 p.m , 8 f uc ; if taken only 
morning and eveiung, an ovanocicent nse may escape ]>->tioe 
Temporary blevation of the temperature to 100” to 102” F. 
may occur during the first puerperal week from a number of 
slight causes, such as fip;Qi:pi^uL diet. g^astro-mtestmal^dK;' 
JiUrbancea, excitement or other nervous distuibance, dr 
mammary discomfort at the commencement of lactation 
(Fig 262) If appears certain tliaf gastro-mtcstinal dis- 
turbances are lesponaible for many casts of slight fever 
durmg the first week Hospital patients admitted when 



labour has advanced too far to allow tune lor the usual 
preparation by an apeiient naturally show this form of 
pjn’exia more often than others who have been properly 
prepared. In many other cases the administration of a 
ipurgative is immediately successful m bringing down the 
temperature, a^hough no other treatment is adopted. Fever 
from excitement is the most evanescent of all, and lasts 
only a few hours. The fourth day is the time whei^ the 
breasts become most severely distended, and nse of temjierar 
Jjire from this cause may be met with. Pnmiparss are the I 
more hable to it, but when suitably treated the fever seldom | 
lasts qsore than twenty-fofjp: hours. iwyjfff « 
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tliesg causci^ dciuoa JU)tJui an^^^wuy distuib ihe general e^^m&S 
pf 4M putjrporium. * 

Tlie significance of a rise of tomperatnre in the ptier* j 
perium is accordingly often obscure at first. Fi^ot I^tigig 
^for twenty-four hours or more is a certain indication ot 
f ‘ morbidity/ but evanescent rises of temperature are not 
necessarily to be regarded as definite evidences of abnormal 
developments*. Various standaids of ‘ morbidity ’ are in* 
use ill other ('ouiitnes, l)ut in this country it has been 
generally agreed, u])(»n the sugge^Uoii of a committee of the 
British Medical Association, to regard as ‘ morbid ’ all 
cases in which tlie ternjieratuio reaches 100® F., or over, on 
two occasions heluc'cn the second and eighth days. This 
period will not nielude the teactionaty rise just referred to. 

‘ Fever ‘ during the pu(‘ipormm as tliiis defined, due in 
the great inajoiity of instauc(*s to some dc'grce~it may be 
slight, it nM\ h<‘ se\eie ot septie inlection, and unless ‘ 
some other <aiise i an lie <l(tenmn(.d (h^liiutely, such cases 
must b(‘ legarded and treated as sejitic. There are but^ 
few exceptions to the geneial lulo tliat an aseptic puer- 
pi'rium is also afelirih* , it is, lio\ve\(‘r, obvious that feb- 
rile affeelions fjuile nidi*pendenl ol the puerperuim, may 
attack a lying-iii woman, although no septic infection has 
(K'curred 

The pnisv-iati is UMially slow (00 to 70) tor the first 
twenty-four to forty-(Mght honns and if a reactionary rise of • 
temperature occurs, the piilse-rato (lo(\s not rise with the 
tempeiature ; it may even fall as the teinjierature rises 
(Fig. 201). Al(or the third day the rate is about normal,! 
varying slight ly in correspondoiu*e itli tlio temperature. In 
patients aiiajinic and debilitated Irom haunorrhage the pulse- > 
rate will remain abnormally rapid tor several days. In the 
absence of sueli causes, a pulse-rate eorilinuously over UO 
is always disquieting. A rising pulse with a falling tempe- ' 
rature indicates haemorrhage ; when fever is accompanied^ 
by a disproportionately rapid pulse, the cause is usually | 
sepsis, but the same phenomena may be observed with ' 
pyrexia due to emotional disturbance (Fig. 202). 

The Exc retions - -Great variations occur in the amount of 
Vfiw excreted during the early days of the puerperium ; it 
appears, however, that the^amount is* as a riUe, increased for 

* sfe 
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the first two days, and then Rradually falls until it reaches 
the normal leVel. ^Sugar is normally present in the urine 
after the mammary glands have become active ; it i a Lactos e, 
not glucose, and is derived, not from the liver, hut from the 
mammary glands. Peptones are present in small amount 
from the second to thc'dcTith day, and observers are agreed 
in attributing them to the involution changes going on in 



FlO. 263. — l^’rozpii Se(;li«Mi ol' tiui JVlvis of :i Woiiinii who dioil 
iiriTiKHliately ul'tor Uolivery, (15;irbour.) 


the uterine muscle. Traocss of aihumen and acetone are 
frequency found, and the percentages of urea, i)hosphates, 
and sulphates arc reduced. The act of urination is at fir;?t 
somewhat painful, and temporary retention of urine may 
occur either from spasm of the sphincter or from paresis of 
the muscular walls of the bladder. 

The gtin acts fi^iply, and for the first few days the bowels 
are usually constipated. 

The deficiency ,^ r^d cells and hsemoglobin, 
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which is natural in, prognanoy^ is rapidly made iiyp during 
tcii^days following labour. The le ucocyt osta, also nati^al 



Fig. 2()4.— The Uterus imiucdiiitoly niter Delivery, nUo from a Frozen 
Section. The j>^)sition of the lower ^e^nlent is clearly defined by" the 
retraction rinj; and the thinness of ihe wall immediately below it. 
The pelvis is contracted and tho uterus is much higher than normal. 
(Barbour.) 

to pregnancy, rapidly disappears during the same period, 
the number of w'hito corfiuscles falling from about 21,000 
• * * 35~2 


00 :t tm rUBRFERIUM 

■pe^cm. to 10,000 per cm. (Henderson.) The diminution ' 
in lne number df leucocytes appears to bear some rc]ation.to ’ 
tbe 'amount of the lochial discharge, a free discharge being ‘ 
accompanied by a more marked fall than a scanty discharge. 

rapid rise in .the number of leucocytes indicates the onset 
of Some septic or inflammatory condition. 

. Ths.dig^tive Junftions are, as a rule, depressed during the 
first two or three days, tlicre is little or no appetite, and in 
consequence only fluid and easily digestible solid food can 
be taken. * 

Body-weight.-— 'HharG is a slight progressive loss of weight 
during the first ten days, which is more marked in non- 
nursing than in nursing women. 

II. The Process of Involution. — The uterus diminishes 
rapidly in size for the first ten days, and then more slowly, 
the whole process requiring six to eight weeks for its com- 
pletion. According to Whitridge Williams, the uterus loses 
,60 per cent, of its weight, during the first week of the pucr- 
perium. The diminution in size can be foUoAved by abdo- 
minal examination, and forms a very important clinical 
index of the course and progress of puerperal involution 
generally. The condition of the uterus immediately after 
delivery is shown in the frozen section seen in Figs. 263 and 
264. It fills the pelvic cavity, and, at its highest point rises 
^Ugktly above, the level of the sacral promontory ; the two 
'sections differentiated from oAe another during labour- — viz,, 
the body and the lower segment — are still distinct, and the 
cervix is once more distinguishable from the latter. In 
section the wall varies in thickness, measuring from IJ to 
2 inches (4-5 cm.) where it is thickest, to less than ^ incli in 
the lower segment, and the uterine cavity is almost oblite- 
rated by apposition of the anterior and posterior walls. Its 
total length is 7| inches (20 cm.) ; the length of its cavity is 
inches (15*6 cm.). Clinically the uterus immediately after 
delivery |orms a.la^e, firm, pyriform swelling in the lower 
abdomen rising up to the level of the umbilicus (Fig^ 260) 
freely movable, and undergoing slow variations in consis- 
tence. Accurate study of the rate at .which the uterus 
diminishes in si^e can be made only upon the cadaver, and 
Webster has collated the following table from observatiohs 
of this kind : . ' 
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Uterine p^vlty | 

Immodiatoly after delivery 

2iid day 

7i in. 

long 

61 in. lotiff 

7i .. 
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fi# 1* 

nth , , 


1 1 
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n .. 
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From this it will be seen that during the first week the 
iiterus diminishes much more rapidly than during the second ; 
that the total length diminishes more rapidly than the 
length of the cavity owing to the rapid reduction in the ' 
thickness and hulk of the walls ; and that on the fifteenth 
day it is still very considerably larger than the normal organ' 
(cavity 2J indies, 6 cm,). Fig. 200 shou'>? that on the third 
day the lower uterine segment is no longer distinguishable 
from the rest of the body. Fig. 207 shows great reduction 
ill size on the fifth day ; tlic walls of the cervix are muclx 
thinner, and numerous large solid thrombi are^seen at tho 
jilacental site. 

The rate of involution varies considerably in different 
])crsons, even wlien the conditions »appear normal. The 
measurements given above must therefore be regarded as 
apjiroximate, not exact*. 

In making clinical observations attention is chiefly 
directed to the lieight of the fundus above the symphysis 
pubis. The results of such observations necessarily differ?^ 
from post-mortem measurements of frozen sections. But it 
must be recollected that the position of the uterua is largely 
influenced 1 ) 5 ^ tho condition of the bladder, and .to soiQO 
extent by that of the rectum. When the bladder is full the 
whole elevated, and usually displaced to one or 

other sid||mo^ commonly the right ; the hypogastric 
region beii^?*iai6?jupied by a soft elastic swelling, dull on per- 
cussion, and readily recognisable as the bladder. Conse- 
quently, if daily measurements are made,* they should always 
be made immediately after the bladder and the bowels j^avo 
been evacuated,, so as to ensure uniformity. From carefuK 
measurements made by Griffith and Stevens at Queen Char-; 
letters Hospital, it appears that the average height of thej 
fundus on the first day fs 6 J inches ; by the sixth day it h&A 
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fCbUen on an average to 3^ inehes, and by the twelfth day to 
' IJ inches aboye 

the pubes. After 
the fourteenth 
day the fuftdus, 
as a rule, sinks 
below tlie level of 
the pubes — i.e. 
into the i)elvic 
cavity ; but not 
infrequently this 
does not occur 
until the end of 
tlie third week. 
The rate of invo- 
lution. estinuited 
in this way, is 
about the same 
in primipara', and 
mullipara\ but 
in the latter the 
uterus is rather 
larger through- 
out. Roughly 
speaking, it may' 
therefore be said: 
that at the end of 
tlie first week the 
fundus should be 
lialfway between 
Ihe pubes and 
the umbilicus, 
and at the end of 
the second week 
just palpable. 

Fig. 265. — ^Uterus 40 hours jiftor normal delivery, ^^bove the level 
Total length 7i inches, length of cavity of the pubes. 

6.5 inches. The blood cdot lying in the cavity rp, ii>innrt 
Springs bfOHi the ragged area on the anterior import- 

wall re^'esenting the placental site. The ance of systema- 
IHwition of the lower seguaent cannot be tically observing 
made out and the retraction rjng h.'is dis- ^ 

appeared. (Barbour.) „ ^ the ^ involution 
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of the uteruB, aa a guide to the normal progress of the 

puer^iprinni , cannot be over-estimated. * When recorded 



Fm. 260. — Utenis two and u half days after deliver;^: top of the fiiiiduii 
roaches threo inches above the pubes. The plucoiital site Ls at f^e 
fundus. (Harbour.) 

upon the temperature-cliart in the manner indicated in Figs. 
261 and 262, it supplies, along with the temperature-curve, 
important information as^ to the general progress of the 
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. patient. There aija a number of conditions which unfavour- 
ably influenceT the rate of involution of the uterus. Thu§, in 
, j^ultiparse it ia found that after five or six pregnancies have 
f'oeeurr^, involi^ion requires appreciably longer than the 
; wetSkge. When the uterus has been unusually large, as irf 
hydramnios or twins, when there has been severe ante- or 
post- partum haemorrhage, and when the wqman docs not 



Pia, 2(»7. — Frozen Section of tho I'elvis oPa Woman who died five 
days aftf^r Delivery. (Bumin.) 

sn(^e hpr chjj^, involution is delayed. The retention of 
tiasue in’ the uterus, especially if it should become infected, 
del^s occur with all varieties 

of uterine infection (see p. 669). 

Structural Changes in the Uterus. — ^Very careful measure* 
meints of the fibres of the uterine muscle during the puer- 
perium have been made by Sftnger ; he found that in length 
they diminish rapidly and at a fairly uniform rate, until at 
f ho fif^. week they are aetdhUy shorter than in the non- 



INVOLUTION 


pregnant organ ; jn breadth, they increase during the 
fpw Ijours by retraction, and then steadily dlnhnisb untd -at 
the fifth week they are only a trifle broader than brfore';;, 
pregnancy. Fatty degeneratio n has also been described in^ 
Mie muscle fifBrosn^ numerous observers, and there is no . 
doubt, that it forms a constant and important feature. 
Holme has described in the rabbit’s uterus a process of^ 
degeneration, which he believes to be due to nentonisation • 
of the protoi>lasm of the muscle cells ; and associated withi 
it* he found multinuolcated plasmodia (phagocytes) among) 
the degenerating fibres, engaged, as he believed, in absorbings 
them. Destruction of muscle by phagocytosis has never 
been demon-strated in the human uterus, and it is generally 
held that fatty degeneration and ])eptoni.sation are the*^' , 
processes chiefly concerned. In this connection it will be' 
recollected that [teptones are pi’esent in the urine of puer- 
peral women. 

The Uterine Vessels . — ^’Fhe involution changes in the 
vessels have been studied by Coodall. This observer * 
has shown that to a great extent the old vessels first 
become, obliterated by thrombosis and then undergo 
degenerative changes and disappear, while new vessels are 
formed to reiflaoe them. Further he has demonstrated the 
appearance «)f new vessels of small size in the organising clot 
formcul in the lumen of the obliterated vessels. The walls of| 
the old vessels undergo gradual d^gclle^ation and absorption,' * 
new connective tissue growing in from the uterine wall to 
replace them and support the small newly formed vessel. 
This change occurs alike in arteries and veins, and the new 
vessels are complete in structure, consisting of the usual 
three coats. Absorption of the walls of the old vessels is* 
often incomplete, and a process, of degeneration occurs,' 
converting the remains into ‘ elastin,’ a su)>stance with* 
cliaracteristic staining reactions. The recognition of Bckttered 
areas of this substance is therefore equivalei),t to a diagnosis 
of parity, and in the condition known as attb-involwlion 
(imperfect involution) elastin is present in excess (Fletcher 
Shaw). 

The Uterine M'ncosa . — considerable portion of the 
cavernous layer of the decidua remains attached to the, 
uterine wall ; bi\t here and tfiere pittches of the muscular 
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wall may be seen.^ The membrane is furrowed and folded 
by the retraction of the subjacent muscle, and soon becomes^ 
covered with a layer of fibrin. In seven to eight weeks the 
'mucous membrane is entirely re-fornu^d by proliferation 
of the rernaming epithelial and conTiectiv(‘-tissuo elements.* 
When the puerperal uterus of the first week is laid open, the 
placental site may be readily distinguished, as its surface 
•is slightly elevated and nodular, the irn^gularities being 
chiefly caused by the extensive thrombosis wliicli has 
occurred in the sub-placental sinuses (Pigs. 260 and 267 ). 
Outside the placental site the wall is smooth and uni- . 
form. 

Th^ Lochial Discharge . — This is the discharge whioli 
escapes from the genital canal during the first two to three 
\Yeeks of the puerperium. For the first twenty-four hours 
it consists of blood, mostly fluid, but frequently containing 
small clots ; it then bec^omes thiniKT, though still of the 
colour of recent blood. About the third or fourth day it 
i.becomes brownish ; by the end of the first week it is yellowish 
.or greenish ; and then gradually loses all colour, being 
‘white and turbid until its final disappearance. Resides rod 
bJopd colls and fibrin, it contains leucocytes, decidual debris, 
vaginal epithelium, mucus corpuscles, mid in the later 
stages pus cells. Peptones and .eholesterin crystals have 
also been found in it. According to lies, the amount of 
the lochia is greater than iformal after hiemorrhago during 
labour, and is habitually greater in w^omcii of dark com- 
plexion than in blondes, and in those who lose freely during 
menstruation than in those whose menstrual loss is scanty. 
It is a common observation that w'hen the uterine cavity 
has been douched after labour the amount of lochial dis- 
charge is always less than normal. 

Throughout a normal afebrile puerperium, in tlie uterus 
the lochia are alkaline in reaction, and usually have a faint 
sickly odour ; j^n the vagina they become aciid, and after 
the first few days usually contain numerous non-pathogenic 
bacteria. The bacterial condition of the lochia hfivS been 
the subject of many contradictory^ observations, and certain 
points are still unsettled. It appears certain, however, 
that in the yjLgina the discharge docs not remain 

atenUafor more than i^wenty^our hours, while in the ceryix. 
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bacteria can always be found after the second or ^ third 
flay. T'he conditions in the body of the literus jfre much 
"more difficult to determine owing to the technical difficulty 
of obtaining lochia from the uterine cavity without con- 
tanihiation from the cervix and the results obtained have 
not been uniform. Koulerton and J5onncy liave shown 
that with proptjr teclmique no bacterial growth can 
be obtained from the uterus in a large proportion of 
normal^ oases, hut their series was loo small to permit 
of [)^rcentages being calculated. It is probable that 
the posilii'e results obtain(»d in. a large proportion of 
cases by others liave been duc' to faults of technique per- 
mitting of cervical contamination. We may, tlicrofore, 
regard it as highly probable that in the normal puer- 
perium the uterim* cavity remains sterile for several days. 
Under morbid eomlitions tlie lochia may l)e suddenly^, 
suppressed, or may hvxionw fmlid from inf(*ction, or may bej 
altered by frcsli haimorrliage. When involution is delayed, 
they may persist longer than usual, although not abnormal in 
characters. Tho source of the loehial diseliarge is mainly 
the uterine cavity, but cervical, vaginal, and vulval lacera-*"' 
lions also eontribut(‘ to it to some (».vtent. 

rnultipara,' the normal puerporium is 
usually aecomyianied for tlu^ iirst one or two days by painfnl 
eontraetioiis of the uterus, wliieh are kiiown as after-pains. 
These when slight, are probably of ser vice in maiutainiiig the 
necessary close retraction of the uterinf* wall, and they require 
no treatment. SeDera after-pains are usually due to the 
presence of som(>. foreign body, such as a blood-elot or a piece 
of membrane or placenta. From imperfect retraction 
blood-clot may form in the uterine cavity even after it has 
been completely emptied at the* end tjf tlie tliird stage ; this 
is much more likely to occur with a multipara than witli a 
primipara, tor retraction is usually adequate in primipTirw. 
But when the uterus is not empty, after-pains^iiiay be met 
with in a primipara just as in a multipara. Tliey siiould be 
treated by stimulating the uterus to expel the fprcigix body. » 
This may be done by giving a teaspoonful of liquid extract 
of ei^ot every four hours, by inag^gigiguig the uterus per 
abdomen, and by a hot vaginal douche (115° — 118° F.) ofj 
boiled water, or a mild antiseptic, such as Jyso), a tcaspoonfuL 
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. to a quart. The expulsion of a blood-olot usually follows in 
a few houiti, reveling the cause of the trouble. ■ . • 

Severe after-pains sometimes occur wjth a qprqpletely 
retraAjtgdJEuad empty uterus ; we do not }aiow what may be 
the exciting cause of the painful contraction in such cases. 
Pains of this character can usually be cured by administering 
a dose of antipyri n (10 grains), which should be given with a 
stipiiilant, such as 20 to .SO drops of sp. ammoniae aromat, 
V III. Management of the Puerperium. — ^There are three 
objects to be kept in view in the management of the lying-in 
woman : (1) to maintain iisepsis in the genital canal ; 

(2) to enforce a sufficient period of rest ; (.*1) to regulate the 
fimction of lactation. 

(1) A^^psis . — If the antiseptic precautions observed 
during labour have been successful, the genital canal will be 
sterile at the commencement of the puerperium ; and the 
principal care of doctor and nurse is to prevent infection from 
reaching it. The greatest possible care must accordingly 
be taken of the viilva. The lochial discharge should be 
received upon sterilised pads of absorbent wool or gauze, 
or these substances impregnated with an antiseptic such as 
corrosive sublimate ; the pads should be removed and burned 
as soon as they become soiled. During the rirst three or 
four days the vulva should be frequently swabbed with a 
solution of lysol (5j to Oj). It is essential that the nurse’s 
hands and all the applltinces used, such as catheters and 
vaginal nozzles, should be as carefully sterilised during the 
puerperium as during labour. 

Vagmal douching is unnecessary when the. puerperium 
runs a normal course. The aim of management should be to 
preserve the genital tract from contamination, rather thaii to 
endeavour to destroy^ organisms which may have gained 
access to it. No amount of vaginal douching can compen- 
sate* for instance, for careless treatment of the vulva. 
Vaginal doughing, in addition to being unnecessary, may 
beconpie positively dangerous, when carried out carelessly 
or by untrained persons, by introducing into the vagina 
.organisms which would not otherwise obtain access to it. 
Routine vaginal douching has accordingly been almost 
universally Abandoned. Yet there is little doubt that the 
meqhanioul olearixig of tite. vagina by thejiouche is comfort- 
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ing to t}ie patient, and prevents stagnation of the lochia in > 
the vitginal fomtces — a condition very apt to <5cour while ' 
the patient continuously maintains the recumbent position. 
These advantages are, however, not of sufficient importance 
to^outwoigh the attendant risks. Decomposition of- the 
lochia, indicated by fcetor, is the moat frequent indication 
for the douche in an afebiile puerperium, aud a solution 
of I ill 4,000 of Ibiiiioclide or jierchloride of mercury is the i 
best solution to employ under those circumstances. Hot 
antNeptic or stcrilo douching may also be required for the 
control of puerperal lispmorrJiage, or to promote the expul- 
sion of blood-clot or membrane retained in the utei'us. 

Other antiseptics which may be employed for vaginal 
douching are ly-ol, izal or cyllin (^j to Oj), or carbolic 
iicid (1 in 00). A solution of iodine (r>j of tinct. iodi to Oj 
of water) may also bo used, and is frequently employed 
as an intra-uteiin(> douche, on account of its non-poisonous 
nature. VMien doncliing the uterus in the e.nly puerperium 
the same solutions may be employed in one-half the strength 
used for the vagina Altlioiigh these solutions are useful for 
douching, in sterilising the skin mcrciiiial solutions are much 
more efficient than any others, ft must be remembered 
jthat by the indiscriminate u.se of mercurial douches acute 
/mercurial jioisoning may be set up, and some such cases 
have proved fatal. The symptoms of mercurial poisoning 
from absorption are tlie same as'lhoso produced when the 
poison is taken by the mouth viz., vomiting, diarrhoea, 
salivation, acute gingivitis ; sometimes in fatal cases 
patches of sloughing in the iiiiicous membrane of the colon 
have been found. 

When a perineal laceration has been sutun^d the wound 
should be kept clean and covt*red yith strips of lint spread 
with bone acid ointment ; the lantment should bo lo- 
sterilised daily by boiling the pot containing it. • 

A well-vontilatcd ropm free from risk of contamination 
from faulty drain-pipes, and clean fresh beddinen aud bed- 
garments, are valuable aids to the maintenance of asepsis ; 
yet in the homes of the poor, where these desiderata cannot 
bo obtained, the local precautions iudicated will succeed, in 
all but a few cases, in preventing infection. 

(2) ^esl. — ^Be^bt^iu bed, but not n^essarily in the hori- 
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zontal position, should be maintained until the uterus has 
sunk belo'w» the symphysis pubis and the lochial diseharge 
has become colourless. When ordinary avocations are 
resumed with the uterus as large as it is on the tenth day* 
of the puerperiura, it is clear that there must be liability 
^to prolaxjse, retroversion, and sub-involution. The poor 
habitually neglect this precaution, but there is little doubt 
that they suffer in consecpience. After the first forty-eight 
hours the patient may be jiroppod iij) pillows or a bed- 
rest, and this position is of advantage in promoting the escape 
of the lochia. Light and nourishing food, both solid and 
fluid, may be giv(m freely during the first two days ; an 
aperient should be administered on the evening of the second 
day, and aft(U' this ordinary food may be taken. The action 
of the bow)ls is usually sluggish while the patient is confined 
to bed, and a daily mild aperient may be required, or an 
enema if the latter will sufliice. The condition of tlic bladder 
must be carefully watched during the lirst two days ; if 
retention occurs resort should not be had lo the cathetc'r 
until means of procuring spontaneous evacuation have been 
tried. The sti'i(.*test antiseptic precautions arc required for 
this simjile jirooedure. Occasionally the bladder is im- 
perfectly evacuated by the natural efforts and becomes 
gradually over-distended, causjiig great discomfort, 'fhis 
condition will be recognised by cai'etol abdominal examina- 
tion. Fhnotion and excitement may produce alarming rises 
of temperature in lying-in women : therefore, in private 
practice, patients should be practically isolated for the first 
few days. Blej ^p almost alw^ays comes naturally to a 
lying-in woman, but hypnotic drugs should be given without 
hesitation if sleep is absent or insufiicient, for sleeplessness 
may be a prelude to serious mental complications. 

In the case of patients who are able to afford it, g en eral 
nia^ge by a skilled person may be used with great benefit 
after the first week. This aids digestion and promotes the 
natural action bf the bowels, improves the general condition, 
which is apt to suffer from muscular inaction, and by improv- 
ing the lone and condition of the abdominal muscles helps 
to restore these structures, which have necessarily suffered 
from stretching in pregnancy. To women who set store 
upon their ^ figure this als<f a point, of some a3sthetic 
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importance. Permanent loss of power of the abdominal 
muscles is in all probability an important predisposing cause 
of displacement of the pelvic and abdominal viscera. 

The ^Rational ’ Pnerperium . — Under this somewhat mis- 
leading name an attempt has been made to show that 
it is ijiiadyisable to keep \vomcn in bed for more thaijp»' 
two days after labour, and that they will be benefited by 
being encoiiragefl to get up, au<l sit up or walk about, when- 
ever the obstetric conditions in all respects normal. 
Tlif! main reasons assigiu^d for this innovation are that 
])regnanc*y and labour are not morbid but physiological 
j)roees.scs. and that primitive or uncivilised woman does not 
observe a lying-in ])eriod and ajiparcritly does not. require 
it. The name given to this method of management is 
unfortunate and regrettable, inasmueh as it introduces 
])rejudicc by implying that the alternative method is 
irrational. 'TIk* r(‘asons assigned for regarding the method 
as ‘ rational ' hardly d<\serve eonsideration, for if pregnancy 
and labour aie not morbid ])ro(*esscs they are attended by 
greater risks and may be followed l)y more serious sequelsc 
than many re(M)gnised diseases. The example of the un- 
civilised woman, also, is not in all respects to be enjoined 
u])ori otheis ; she does not practise the use of antiseptics in 
labour, ljut we do not for that reason regard them as 
irrational. The* advocates of this form of management of the 
])uerperiuTn luive imdoid)tedly shown that no immediate ill- 
elTeots follow froju allowing a lying-in woman to get up and 
walk about at an earlier period t han has usually been thought 
desirable. Whether these women suffer more than others 
fjom the remote ill-effeets of child-bearing has not yet been 
shown. 

(.3) The Process of Lactation. — Hj’ lactation is meant the 
establishment of functional activity^in the mammary glands. 
Certain signs of activity, which have been already dcsuribcd, 
are present in the breasts during the greater part of the 
period of preguaney. For forty-eight hours alter delivery no 
further change takes place ; during the third day the breasts 
undergo rai)id enlargement, becoming tense, nodular, and 
often very tender to the touch, the skin being tense and 
glistening. On ijae fourth day the condition of distension 
reaches its height ^nd is severe ifi a primipara than a 
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multipa ra. The^b.i’pasts are tliea full ot tbick yellow secre. 

tion which •can readily expressed, or may escape aspon- 
taneously from the hippie. During the first week the, secre- 
tion is known as ^Q lasbeu m. Considerable local pain and 
.geneml discomfort usually attend the ‘ coming of the mil^,’ 
!^nd a rise of one or two degrees of temperature may occur for 
a few hours. Suckling and spontaneous overflow speedily 
relieve the overdistension of the glands, afld in one or two 
days all symptoms of disco^nfort disappear, although active 
secretion will continue for many months. After suckkng 



Fig. 268 . — ^The Klements* of Human Milk (Colostrum). 

(Biimm.) 

for two or three days the secretion becomes thinner and 
less yellow. The mammary ^jperetion is established some- 
what sooner in a multipara than in a primipara, and the 
’^initial' distension is less severe. 

Colostrum possesses certain special features which are 
sometimes of forensic importance as evidence of recent 
delivery. Its naked-eye appearances have been indicated ; 
under the microscope it is seen to contain, besides the poly-, 
morphous fat-globules characteristic of milk, certiOin special 
' elements which have been named These 

are leucocyt^ contdinlhg li^g^ droplets^ of fat. Epithelial 
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cells in ill more or less advanced state of fatty degeneration; 

whjc3h have been detached from the walls of^the glandular / 
acini, are also seen (Fig. 268). Th(;y disappear after the first 
few days of suckling. I'ho anatomy of the function of lacta- ' 
^tiou is fully des(?ribcd in text-books of physiology, and need 
not be referred to 1 ut(\ 

The composition of liumaii milk will be referred to ill 
eonnection with Artificial Eecdhig (p. 621). ^ 

The child cannot be fcul regularly from the breast '^until 
th(' socrolioii becomes fully established about the third day. 
During the first two. days it may be allowed to draw what it 
(‘an from th(' breasts occasionalK^ ; probably more food will 
not be reqiiirtMl lliau it can tluis obtain, but if. hunger is 
indicated by rosllessness and cr 3 dng, small ([uantitios of 
boiled wat('r or of diluted cow's milk may be given in addition 
(see Infant Fec‘ding). Ft is necessary' to prepare the nipples 
earefullv" for tlu' ])rocess of suckling during the, last few weeks 
of ju-egiianey, esp(\jially in the eas<‘ of a primigravida. The 
skin of the nipples and ar(n)he should be cleanscal once oVm 
twice daily', bathed with boric acid lotion 1 in 40. and a mild 
antiseptic ointment, such as boric atad and white vaseline 
(1 '40), gently rubbed into it. If tlu‘ nipples are depressed 
a breast -pump may be used to draw them outr, and with the 
additional holf) of fnapiciit gentle manijuilat ion, (exciting 
the relli'x eria-tion (4 tlu' nipple by its muscles, tin' depression 
(am usually' be overcome. • ** • 

After the third day' the infant sliould be fed from thej 
breast at regular intervals of two hours during the day andj 
three or four hours during the night. If tlie l>r('asts shoulda 
become iiaiiifal from overdistensiou and tiie tempcu'ature 
raised, hot fomentations should be fipplicd. and iJie breasts 
gently massag(‘d, nibbing t^nvards the nijijile. At this stage 
the ducts sometimes become partly' blocked, impeding the 
evsciipo of the secretion, and on the removal of the obulnictiou 
t he pain and distension disappear. 

In giving the breast, great care should Be taken to adjust 
the mother's position so that the child can reach the nipple ^ 
comfortably without having to turn or stretch its neck in tlie, 
attempt. Difficulty in getting the child to take the breast is 
often due to neglect of this simple precaution. In ten toj 
fifteen minutes gnough wiiJ: usually Biave been obtained to/ 

E.M. • ’36 



662 


THE PUERPERIUM 


I satisfy the child, and it will then falf asleep^ or cease to suck. 
:|After each feed the mouth should be cleansed with a piece nf 
jcotton-woql dipped in horic lotion ; this is required because 
a little milk accumulates in the cheeks, where it will ferment 
if allowed to remain, and give rise to digestive disturbances,# 
or to thrush. The nipples must also be cleansed with boric 
i lotion and carefully dried every time the child has been fed. 
<A piece of clean lint, or preferably a small pad of sterilised 
cotton, should be kept applied to the nipple, and the breasts 
lightly supported by a binder. In this way the nipples dan 
be protected from infection, and the occurrence of mastitis 
prevented. 

Qracked or. Nipples . — ^IMmiparse frequently suffer 

from the formation of fissures of the nipple at the commence- 
ment of the process of suckling. They may occur either at 
the apex or the base, and in the latter position arc sometimes 
overlooked. They begin as slight abrasions caused by the 
gums of the child, or by the vigorous use of its buccinator 
‘ muscles. If the secrotion is scanty, or if the child is allowed 
to take the breast before any secretion can be obtained, 
unusually vigorous suction will be made, and abrasions may 
tlius bo formed upon the nipple. Such abrasions are often 
seen, but as a rule they give rise to little pain and heal 
. spontaneously in twenty-four to forty-eight hours. They 
’ may, however, become infected, givuig rise to fissures. 

'■ These render* the process of suckling extremely painful, and 
. may lead, if neglected, to the formation of a mammary 
abscess. If at all deep they bleed during suckling, and the 
, blood, being swallowed along with the milk, may later on be 
rejected so as to create the impression that the child is 
. suffering from hsematemesis. 

c When the nipple first begins to be painful absolute alcohol 
■^-should be freely painted over it after each feeding time, the 
;’^pple l^mg previously carefully cleansed with boric acid 
."•Iption and dried. In mild oases fissures can be successfully 
as follows ; A nipple-shield of glass or rubber must 

u^ed for suckling, so as to protect the nipple, from the 
child’s miouth ; in addition to the usual cleansing, the nipple 
.' ll^ould' be painted with a mild kntiseptic such as boro- 
Jgfyoeride, ^oerine and^ carbolic acid 1-20, or dilute sul- 
'iphui^us acid ; findly it should be covered with wet boric 
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ilint. Dry dressings are unsuitable, as free d^ainage^^rom ’ 
fissure must be ensured. When the Assures are severe, 

; suckling from the affected hreast should be stopped for'v 
1 twenty-four hours, the nipple disinfected, by paintinglf 
lit with 1-500 perchloride lotion touched with nitrate ol; 
fsUver, and the whole breast tightly bandaged to arrest the . 
j secretion. The unaffected breast will probably suffice for 
Hhe child’s needs for this period ; if not, the bottle may b^. 
given as well (see p. 618). In intractable cases suckling may i 
baVe to be given up altogether. 

As a rule nursing women do not menstruate, but there f 
are frequent exceptions. Women who do not nurse usually < 
begin to menstraate in from four to six weeks after their* 
confinement. When lactation ceases menstruation usually! 
returns after about tlic same interval. * 


Puerperal Infection 

Under the term ‘ puerperal infection ’ is included a series^ 
of febrile disorders of the lying-in ])eriod due to the active 
development of certain pathogenic bacteria, which enter the 
body through wounds of the genital tract ; in the great 
majority of cases these organisms arc introduced from with- 
out, but in a few instanceg they may have been present in the 
genital tract at the time of labour. It must be borne in mind 
that puerperal infection may owur after abortion as well os • 
after labour. 

All controversy as to the nature of ‘ puerperal fever,' 

‘ child-bed fever,’ or " milk fever ’ has long since been set 
at rest, and we now know it to be duo to sepsis or wound-' 
infection. To a Scotch physicimi, Robert Gordon, of Aber- 
deen, belongs the credit of Jirst publicly declaring his belief 
that puerperal fever was infectious and could be carried from 
patient to patient by the doctor or the nurse (1795).* About 
1840 to 1843 Oliver Wendell Holmes in the United States, ' 
and Semmelweiss in Vienna, indei)endeutly recognised that 
puerperaliever could also be set up by infeoidon carried |rom ^ 
the dead-house. To Semmelweiss has been now ^judged 
the chief credit of this important discovery ; but his work 
was to a great extent neglected for thirty years, when the ' 
discoveries of Li^/er placed the mattef upon a scientific basis 

* 36—2 
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by showing that bacteria were the agents by which surgical 
infection was produced and propagated. 'Doleris, working 
with Pasteur, lirst sliowed iii 1880 that streptococci could be 
found in the uterus in cases of ‘ puerperal fcv(;r,' thus 
definitely bringing the disease into tJic class of ‘ wound-# 
infections,’ and demonstrating its close relation to su])pur{L- 
tive processes. Experience has shown that infection from 
cthosc latter sources is even more serious tlian hifeclicui from 
the cadaver. 

The combined work of these observers has resull(*d in the 
practical disapjjearance of puerperal infection from lying-in 
hospitals, and has undoubtedly been the ineaiis of savijig the 
lives of innumerable Ijdng-in women. In the time of Sem- 
melweiss outbreaks of puerperal infection occurred from time 
to time in fnalernity hospitals, sometimes atlcuided by I lie 
appalling mortality of 00 to 75 per cent. ; and seldom did t 
mortality from jnierxierul fever in these institutions fall below 
10 per cent. At the present time the mortality from puer- 
''•peral fever in sucli hospitals is about 1 to 2 ])or 1. 000, and 
epidemics arc unknown. No more striking instance than 
this exists of the value of Listci 's [irineiplcs. But puerperal 
infection still occurs, although not in epidemic form, and the 
returns of the Registrar-General show that bc^tween 1803 and 
1003 the number of deaths from this cause m England and 
Wales averaged nearly 2,000 per annum. Jhixall showed 
* that during this jieriod of leii years thej*e was no general 
improvement in the mortality from pueipeiiil infecuon, 
although it must be assumed iJiat the medical profession has 
become thoroughly convinced of the impoitanct^. of the 
routine application of antiseptic jirinciplcs to obstotrie worlv. 

A. Causation. — There are three factors to he considered 
in the causation of puerperal infection : (1.) 'I'hc bacteria. 
(II.) The channels of infection. (HI.) The jiowejs of 
resistarice of tlie infected tissues. 

T. The Bacteria. — Since puerperal infection gives rise to 
a whole group of disorders, it is not surprising to find a 
variety of different micro-organisms concerricd in its 
causation. These may be conveniently divided into three 
groups : (a) ancerobic j^utrefactive {saprophytic) organisms ; 
lb) pyogenic organisms ; (c) certain specific organisms, 

(a) Saprophytic orqanispis arb bacterk which grow and 
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^multiply ill dead tisauos, causing the pheqpHiena of putrefac^ 
|tioh ; they do not invade the body genoi'fiflly, and they 
Sfend to' disappear sjiontaneoiisly when the pabulum upon 
jkvhicli they flourish is exhausted ; the gciiejcal. effects which . 
••they produce ar<; due to the absorption into the circulation 
of ilie noxious products of ilu^ir growth and development — 
tJie toxics. 'rhes(; organisms are mostly bacilli, but their 
Viii ieties are v(*rv numerous and do not require full men-* 
lion. Tlio following species have been found in cases of 
f)uerperal infect ion : 

(1) "Bacillus pi’oleus vulgaris. 

(2) Bacillus sejitieiis. 

(3) Bacillus aerogcMies oapsidatus. 

They ar(^ the chief agents in the production of the clinical 
('oiidifion to l)e described lati'r on as ittrxine mprmmia. 

(b) PifOifouic Organ isNis. -Tiiese are i\u\ common or- 
ganisms wliich j>«foduct‘ siip|>ura( i<m and se[)sis ; those which 
have b(‘en found in coinua-iion with puei^ptu'al infection arc 

(1) Strepbjcoeeus pyogenes. 

(2) Stafihylococeus pyog(‘nes. 

(3) Ba(*illus coli eommuniw. 

(4) Bacillus [>yocyaneus. 

Tlies(^ oi'ganisnis, lux matter what may be the pai't 
of the body hist attacUecMiy them, tend to spread by the 
lymphat ics and blood v(\ssels A> as to cause general septi- ^ 
(•icinia. They ar<‘. the org;anisms which are most to bo feared 
by the obstetrician, for tluar distribution in crowded centres 
of population is almost universal, in dust, in soiled clothing, 
and even in the atmosphere. The discharges from a case 
of puerperal fever usimlly contain a virulent strain of or- 
ganisms of tliis grouj). Ev#?ry fo^ms of suppuration forms a 
oeiitro of distribution from which they may be spread broad- 
cast ill (iountless numbers, and thii.s become the cause of fresh 
wound-infeetiou. It is obvious that the p|j,esenco of suppu- 
rating sores upon the liands or arms of the medical attendant 
or nurse, ©j‘ ov^mi upon the body of the patient, must involve 
the most seiious risk of infection by direct contact. And, 
further, tlie transmission to a lying dn woman of organisms 
from other jiatients suffering from these conditions can only 
bo avoided by^the most Scrupulous^ surgical cleanliness. 
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By far important member of this group is. the 

'.i|^^Q£^|is,Vbich is present in. pure culture in 40 to 50 ;^er 
crat. ^ot casea.. of uterine ipfection (Lea). In a scries of 
.ninety -six cases Western^ found streptococci in 80 per 
cent., and of these 76 per cent, were pure cultures. Many* 
different varieties of streptococcus are knovm, and that 
concerned in puerperal sepsis does not appear to be a 
Specific variety, althougli some attempts have been made 
to show that it possesses s])ecific cultural reactions. ,In 
addition it is frequently present in association with other 
organisms, one of the most frequent associates being the 
bacillus .coli- The most severe of all cases of puerp.^sral 
fexnr...are duo to these two organisms, either alone or in 
company with one another. Streptococci occur in a variety 
of different degrees of virulence, and there are many varying 
t^.pes. Some aie saprophytic only, or even apparently 
non-pathogenic, and it has been mentioned that such 
organisms may occur in the discharges of\eaIthy lying-in 
'women. Organisms belonging to the same ’classes may be 
found in the skin of the vulva and in the vaginal secretions 
of pregnant and non^regnant women, and also in the 
lochial discharges in normal cases. 

(c) Specific Organisms.— -The following specific organisms 
have been found in cases of puerpei-al infection : 

•• (1) Diplococcus gonorrhoea?. 

(2) Bacillus diphtheria? (Klebs-Lofflcr). 

(3) Pneumococcus. 

(4) Bacillus teLani. 

(5) Bacillus typhosus. 

The actual relation of these latter organisms to the 
causation of puerperal inf^ption'is a matter of some uncer- 
tainty. There is reason to believe that the two first- 
pamed may in certain cases be the sole, or at any rate the 
.principal, cause tof infection. The throe last-named pro-; 

, bably occur only in association with the pyogenic cocci,. '■ 
^ although this is denied by some authorities. The gpno- 
. coccus produces as a rule only local ._pelvic infiaipm,&>tion ; 
:;hoth the pgaeunSACo^tis and the bacillus oali may produce 
virulent form9«-of pec^cmitis or. .general .septiceemia. The. 
' Klel^-Loffler bacillus prodj^ces in the^genil&l,,tract the same 
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Hp'eoies of false membrane which characterises throat* 
infection by the same organism. Puerperal tetanus occurs, 
but is an extremely rare condition. 

Mixed Infection,.- Puerperal infection is not always duet 
I to a single species of organism ; and, further, in a large * 
number of eases it cannot even bo said that the organisms ^ 
concerned belong to a single member of tlJe three great i 
groups just described. Sapro])liytes may be found in cou^ 
})any with pyogenic cocci, and the latter with certain of the 
•sjlccific' organisms ; or numibers of all three groups may be ‘ 
assoc'iated in a siiigh' case. This fact, as we shall see, exerts 
an important intlucnci' upon the clinical features and treat* 
nicnt of cases of puerperal infection. It is believed that the* 
most virulent cases arc those due to mixed infection. It also i 
apjiears that tiie pyogenic cocci may sometimes assume a» 
saprophvtic rdle. remaining confined to the uterine cavity,* 
and prodiK'ing symptoms of sapra'inia alone. 

Autogenetic (ijui Ileterogenetir fnfeciinn.- In almost every ( 
case of puerperal inh'ction the organisms are introduced into, 
the genital tract from viithout (JheUrogenetic infection), by 
surgically unclean fingers, instruments, diapers, or other 
matters applied to or introduced within tlie vulva. It must 
not be forgotten that the v'ulva itself, like all other areas of 
skin, usually contains i^uinerous oi’ganisms, and that hands 
or instruments, after being carefully stenlised, may become 
rc-inti‘ct ed in passing t hrdugh it . The risk of hetero-infoctio» 
will be greatly increased by the presence of local sores, such 
as fistula in, ano, vulval furuncles, etc., or of sores upon the 
hands of the medical attendant or nurse, or by contact with 
other sources ot infectioji. or by insanitary personal or 
genera] surroundings But ot all modes of infection, the one 
most to be feared is the q^rriage of organisms from one-Caws 
of puerperal infection to anotficr. Puerperal infection by 
tile bacillus cyli is not necessarily autogenetic-^.c., the 
organisms may be derived from external 80 urces,'*not from 
the intestinal tract of the patient. So fSr as we know, this 

i bacillusaonly becomes virulent to its host in certain morbid 
conditions (injury or disea.se) of the bowel. But it occurs 
widely distributed in dust, especially road dust, and may 
therefore be introduced into the genital canal as the result of 
imperfect surgjcal cleanliness. . Se^er gas was at one time 
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regarded as a potojit cause of puerperal ijifeotion ; this Wixs 
probably an error, for sewer gas contains, as a rule, ^rio 
bacteria, and the cfiEocte it produces upon the lyiug-in 
wornaii are those of sewer-gas poisoning, not wound-infection. 

By autogenefic infection is meant infection of the genital' 
tract by organisms existing in or near it before, labour. The 
I)osHibilitic‘s of auto-infection are, however, strictly limited, 
and this variety should never bo <liagn.osed in a particular 
Case wilhout the clearest demonstration. It cannot be said 
that anythhig like satisfactory evidence of aui o-infcction has 
ever been funiislie<l in the case of any organism except the 
g oj^^pciKicu s. Pnerp(‘ral infection may, however, be caused 
by gonococci \vliich, during [)regtiancy, liave been lurking in 
some part of the vagina or cervix, or (wc^ri in the decidua or 
the Fallopian tube. The possibility of 1 1ns organism rejnain- 
ing latent for a considerable time, and tli('n assuming well- 
marked activity on being transferred to a lU'.w location, is 
well known, and doubtless aeeounts tor its occasionally 
tauaing serious results in lying-in wonuav. In tliis way acute 
ascending gonorrlueal iiiManniiation may arise, involvirig not 
only the uterine cavity, but also the ovaries, tubes, and 
peritmicum. Again, when siieli local conditions are ])resent 
as carcinoma of the cervix, appendicitis, cystitis, or pelvic 
abscess, aciifci infection of the genitaktraet from these sources 
may also occur spontaneously- But when j)U(‘r}>eral scepsis 
vicconipanios acute specific^ fevers sueli as scarlatina, typlioid, 
or diphtlieria, it is much more probable that 1h{' infection has 
Jbpen carried from without tlian that it lias reaciu‘d . tlie 
genital canal through the circidation, althougli it cannot be 
denied that this is theoretically^ possible. 

It must not be forgotten, however, that bacteria are 
found in normal conditions in the lowei* part of the genital 
tract. Such organisms are probably iion-vinilent and 
incapable' of producing an acute general infection; they 
may, however, be the cause of the milder forms of local 
infection described below. 

II. The Channels of Infection. — (aJ_Loc/Aia,— The- normal 
(Jiefence against infection offered by^' the healthy vaginal 
secretion with its specific bacillus is lost, and the alkaline 
lochia, ricli in*^ albuminous material, provide an excellent 
culture-medium for aiiy organisiWs which, may obtain 
■ ■ ' ' 
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'accciis to them. The condition of the genital tract is, 
accordingly, such as to offer special facilities for bacterial 
infection. 

(b) Dead Tissue . — A certain amount of dead tissue is 

' ' -■ i .i II 

ijways present in the puerperal uterus — viz., fibrin, blood- 
eJot, and a thin layer of decidua which undergoes necrosis 
and is cast. off. Tliis may be supplemented by fragments 
of placental ttssue or chorionic membrane which remain , 
attached to the uterine wall. Thus the conditions requisite 
for Ihe growl li of saprophytic organisms always exist in 
grfNiier or less d(‘grcH' in the piu^rperal uleriis. In difficult or 
instrumental labour, areas of sloughing from prolonged or 
excessive c(^ni])n‘ssioii may also occur. 

te) W oinut '^- — After every normal labour the confinuity 
of Ihf' surface of the genital tract is broken by separatiQn of. 
the placenta, ami by t he more or h'ss eonsiderable laceratmn s 
whicli usually oeeiir in the cervix or near the vulva ; the 
latter ar<^ more severe and of more frequent occurrence in 
priniiparie than iM multiparie. 'rhn)ugh these Wounds toxins 
may be absorbeil into the circulation, or pyogtmic organisms, 
if present, may invade the tissues of the body generally. 
When intro(lu(‘(*d into wounds of th(‘. cervix and vaginal roof, 
(uganisms Avill liiul, in (he lymphatic cliamiels, a ready way 
of access to the cellular tissue of the broad ligament, and may 
thus givc‘ rise to ()('Ivic cellulitis. Jt is proliable, from w^hat 
is knowji of the pathologiejil anatomy of puerperal sepsis, 
that goTieralised intVclion usually occurs by extension from 
an infect(Hl uterus, and not by absorption from w^ounds of 
the cervix or vagina. Bacteriological evidence has, however, 
beoji adduced by Foulerton and Boimey which appears to 
indicate^ that mild cases of puerpiTal fever may be <lue to 
infection through lacerations 4)f Ihc lower part of llie genital 
tract, th(‘. utc'rus remaining uiiintected and its contents 
sterile. But s(‘vcre cases of puerperal fever arc prob^ftjly in 
all instances iJie result of uterine infection. 

III. The Powers of Resistancer —The effec1,s produced by' 
bacterial infection depend partly upon the number aud^ 
degree of virulence of tJic organisms, and partly upon the* 
resistance offered by the tissues to their development. The' 
general resistances are reduced by anything which exhausts 
or debilitates tlie patient smtl* as •prefdous, ill-health, ptp- 
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toiled br^^QuRiabour, higiborr ha^e during or after laboujr, 
aifeuffiiffijl^pre-exist^^^ peivic MammaUon, etc. Under 

Smooth uterine wall 
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Fco. 269. — UteruH from a Case of Placenta Prsovia' ,^#6ral 

^pticeemia ; Streptococcic Infection ; Death on'' ^ ^rDay. 

It win be noticed tbiit Uie ttiiombosod i)lacental sinnees are in the luwei' fiWiiie Begm^nt. 

such ccmcQtibns the normal means of defence against bacterial 
invasion are inhibited impeded, and no effective oppod- 
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tion can then be offered by the tissueB to ^he attaek ol the . 
orguhi&iau. In addition it must bo borne in. n^imd that the 
risks of infection may be increased by the char4eter of the 
labour, and eapeoihlly by such conditions as premature 
rapture of tiie membranes, or prolonged labour, and such 
oj)erative procedures as induction of labour, forceps, version, 
etc. The conditions just named arc accordmgly often spoken 
of as predibpoHing causes of infection. » 

£. Pathological Anatomy of Puerperal Infection. — Cases 
of •extreme viiulence, which rapidly reach a fatal termination 
in from two to three days, are bometimes met with, in which 
practically no morbid changcf> can be found in the genital 
tract. These cases arc usually due to streptococcic infection, 
the organisms dirccily entering the blood and lymph vessels, 
and producing practically no reaction at the points of entry. 
Death is due to an overwhclminglj’ rajiid formation of toxins 
within the circ ulation. In tlie majority of eases of puerperal 
infection, however, well-marked alterations are found in the 
genital tract, but they differ gieatly m their nature and • 
distribution. 

(J) The Uierm -The general condition of the wall of the 
uterine cavity is variable. In jiiire streptococcic infection it 
is believed to be usually smooth and uniform, with little 
evidence of sujierlicial necnosis. I'hus in Fig 269 the greater 
part of the w'all is smooth, but the placental site present® the 
usual elevated and in cgular appoitrance. In mixed infection, 
on the otliei' liand, the wall is bliaggy and uregular from the 
presence of neciotic tissue 

The condition of the uterine wall is, m genoial terms, 
similar to that of an infected wound in any ythor pait of the 
body ; but tlie local appearances depend to a great extent 
upon the type of organisms ip resent. It is generally agreed 
that two varieties may be distinguished, named putrid {sapro- 
phytic) and infective {septic) endometritis, • 

Putrid Puerperal Endometritis,- -In thip condition the 
Jurge jind flabby, and usually contains adherent 
fragments •of membranes, placenta or blood-clot, and fre- , 
quently, but not always, an offensive odour is noticeable. 
There may be a thick layer of dc(jidua or polypoid masses 
may be found on the placental site ; sometimes b ubbles of 
jgas are visible ^iii the dedft^niposmg Tissues. This form is 
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mainly due to in;^ection by mixed putrefactive bacteria, but 
the stj‘ci)to(it)oc*u.s and bacillus coli are also not infrequently 
present. On mierosoopic exan^ination of the viterino wallj 
•W.QU-markcd zone of leucocytic infiltration is found beneath 
tbouotirotic layer ; this zone appears to form a b arri er to the 
advance of the infecting organisms, for none are found cither 
in it or in the tissues lying beneath it (Fig. 270). Accordingly, 



Fig. 270. — Pucriiorsil FTidoirietritit*, showing innrkod dovolf)i)meiil 
of tUo LMUOocytio (^Vhitrid;;'o WilUiinis.) 

a. h. [ji iicorjiiL' /nm*. c, .MiimuiIju wnll t\jlh msspIk. 

4> 

with this variety of puerperal endornetjitis. .symptoms of 
gouerat infection are absent, for the dissemination of the 
org anisms is prevented. 

Infective Puerperal Eml-ometrilis, — In this form the 
^ uterus, Ja .small cavity lined with a greyish layer of 
e;audation, tliere are no retained tissues to be seen, there are 
uo-bubblcs of -gas, .and no feeior. It is caused by the group 
of pyogenic cocci, of whie.h the strc ptocp ceiis is the most 
frequent, being found either aloifc or in aaisociation in 60 to 
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^0 per cent, of cases (Lea). This variety may, however, also 
1)0 (Kie to the bacillus qoli or the gonQ.cpcous.* On micro- 
scopic examinatibii it is fourLcT that the zpne_of leueocyt^^ 
infiltration, although present, is less pxtenalve than in the 
fii\st-name(l variety, and numerous organisms will bo found 
to liave invaded it — i.e., tho barrier to dissemination of the 
organisms is feeble. In some eases the leucocytic zone is not 
(‘ontinuous, prefsenting gaps here and there, through which 
the organisms eari be seen to have made their way freedy into’^ 
Mfc \ymj)liatic spaces and blood-vessels of the subjacent 
hiusele. In this way llic frorjueney with wliieh streptococcic 
uterine infection is accompanied by symptoms of general 
scpticamiia caji be anatomically exj)lained. Occasionally, 
when the ]eu(*oeytio zone is complete, stre])loco(^eic endo- 
met litis may |)rodu(iC only symptoms of l(jealis(^d uterine 
infection (saiiri^cmia). 

In eas(‘s of mixiMl infection by sa])rophyli(' and ])yogenio 
organisms, atypical ap|H*arauces will bo presented in the 
uterus. Adheieiit fragments of placenta or chorion may be • 
lound in eilbor variety of j)uerperal endometritis. 

The muscular wall of the uteius also is usually more or 
Ic^ss inflamed {metritis) in both forms of pueri)eral endo- 
metritis. Jn rare instances of the septic variety multiple 
small iiiicrstitial abscesscs^may form. In very ra re instances 
sloughing of more or less extensive areas of Die miiscnlxi 
wall o<^curs the so-called * 7 // cM//.s* flesircafts. The vtmous • 
channels in the general uterine wall are frequently found 
thrombosed and inflamed (phlebitis), and small eoll(*-etions 
of ])us may sometimes be foiiiul in tho thrombi, and outside 
the vessel walls in the tissues aroimd them. The general 
muscular tissue is said to be unusually soft and friable, and 
specially liable to perforatipu by such instruments as the 
curette. 

The serous coat may es<;ape altogether, or in eases ^f great 
severity, patches, or a. complete coaling, of lymph may form 
upon it ; in such cases the whole of the pelvic peritoiiomn,^ 
along with the tubes and ovaiies, is generally inflamed 
{perimetritis y pelvic peritonitis). Infection of the, peritoneal 
coat may be brought about by extension from the infected 
uterme cavity through the lymphatics, or through the 
advance of the iinfection* bj direct? continuity from the 
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, utorino cavity to the mucous membrane of the Fallopian 
: tubes, and through the abdominal ostia to the pelvic peri- 
J toneum. 

(2) The Cervix^ Vc^ina]^ arjd Yulm^ — Lacerations of these 
. parts, when infected, assume the appearance of ulcers „vyith 
a .dirty greyish base, produced by the formation of a false 
membrane consisting of the superficial necrosed tissues. In 
; .cases of severe perineal lacerations which have become 
"^'infected, superficial slqiighing may occur over large areas of 
the injured tissues. Sometimes areas of sloughing are met 
'^ith in the anterior vaginal wall. They are produced b;^ 
prolonged and severe compression qf the part between the 
fmtal head and the pubes, or between the forceps and the 
; they are accordingly most often met with after a 
long and difficult second stage. If the patient survives, such 
sloughs separate during the fii;st seven to ten days of the 
puerperium, and usualiy they produce a vesico-vagiual 
f^tula, since the base of the bladder is necessarily involved 
* in the compression and sloughing. 

{Sy, Pelvic. CelltUar Tisam. — Large inflammatory effusions 
{cellulitis) may be met with in one or both broad ligaments ; 
or the;j^ may be so extensive as to involve the whole of the 
pelvic cellular tissue and spread to that of the jliac fossa and 
anterior abdominal wall. Such,. an effusion between the 
layers of the broad ligament is often called a l^road-ligannent 
phlegmoTii The cellular tissue usually becomes infected by 
lymphatic extension from wounds of the cervix ; cellulitis is 
probably always accompanied by a certain amount of uterine 
|infection, but clinically the condition of the cellular tissue 
' fipbscures that of the uterus, and the case is regarded mainly, 
not entirely, as one of cellulitis. On post-mortem examina- 
' tion a recent cellulitic effusion forms a spongy mass, from 
which a clear or slightly turbid fluid exudes on section. 

(i}J*PBritoneuin, Fallopian Tubes, and Ovaries, — ^Peri- 
i '; tonitis of variable extent is usually found in fatal cases of 


^^puerperal fever. A certain amount of pelvic peritonitis often 
^^accompanies severe cases df"uterme infection w’hxjh recover, 

\ and^if Tumfed^^^t^^ ?^vity it is not necessarily fatal: 

7^ Occasional]^./ a^te general poritonitis may be set up by 
; .an^nfeiot^* may occur by j^ircot 
lymphatic but ^q^ietimes may arise from lacerations ; 
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M tlife uterus or vagina, through which direct infe<Hioh'iH8^‘‘ 
occu» ; this is often seen in rupture of th^ utesus,'o'r.. alter,;; 
perforation of the uterus from induction of - abortioh . by'.' 
unskilled persons (criminal abortion^. The Fallopian tubes; 
n^p,y become infected by direct spread from the uterine.' 
cavity, and from them the infection spreads to the ovaries'; 
and the pelvic peritoneum. Pyosqjpinx and ovarianuabscess 
sometimes form, either rapi^y or after a considerable 
interval. These, however, occur more frequently with 
gonol'rhcjcal than with other forms of infection. 

( 5 ) Pelvic Veins . — ^Thc thrombosed vessels beneath tlie 
placental site frequently become infect.ed by organisms which 
penetrate the blood-clot. Thence they spread in the su'b- 
cndothelial connective-tissue along the walls of the vessels — “ ■ 
chiefly the veins, setting up a spreading phlebitis. Phlebitis 
may spread from the infected uterus into the broad liga- 
ments ; thence it may pass upwards through the ovarian 
veins to the renal veins, and through the iliac veins to the 
inferior vena cava, and the resulting long lino of blood- < 
clot may even reach the right ventricle. In other cases it 
passes downw'ards into the femoral vein, causing femoral , 
thrombosis — a variety of the condition clinically known as 
'phlegmasia alba dolens (see p. 598 ). 

Septic phlebitis is probqbly to be regarded as a defensive ■ 
reaction' against the spread of the infection ; as has been . 
mentioned, the most virulent? infeetions do not show it at all. 
Following upon the phlebitis, coagulation of blood occurs, . 
and the affected vessel thus becomes partially or wholly 
blo^ed (thrombosis). The clot thus formed is infective, ' 
and in many cases minute particles become detached as ’ 
emboli, and being carried to distant parts by the blood stream t 
the condition known as pyemia residts. Such cases, 
although severe, nearly always jftin a prolonged clinical 
course. • 


0. Clinical Varieties of Puerperal Infection 

The following clinical varieties of puerperal infeotieh 
must be considered : 


1. Uterine infection 

• • 


(Saprsemia. 

(Septibsemia. 
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2. General puerperal peritomtis. 

3. Local pelvic inflammation : 

J> Oellulicis. 

Peritdnitis. 
Salpingo-oophoritis. 
Thrombo-phlebitis. 

4. Phlegmasia alba dolens. 

, 6. PyaMnia. 




J. 1 

l\ Uterine Infection. — From what lias been already said 
in connection witli the pathological anatomy of jmerperal 
infection, it will be evident that cases of infection of the 
uterus may bo divided into two classes, correspondhig to the 
two varieties — putrid and septic — of puerperal endometritis. 
Upon this basis two clinical types may be distinguished 
— saprwrnia, corresponding to putrid eiulonudritis, and 
sepficcernia, corresponding to sept ic cMidometrit is. Sapramia 
may accordingly be described as a local uterine infection, due 
in the great majority of instances to saprophytic bacteria, 
but sometimes to pyogenic organisms ; thi re is no general 
dissemination of the organisms, which arc limited to the 
uterine cavity, and the clinical symptoms are producefl by 
the absorption from the uterus of the toxic produefs of 
bacterial action. It is therefore, a septic loxicmia, Septi- 
emnia may be described as a gcng^alised Infeciliou due to 
pyog(mic cocci, to the bacterium con, or to various specific 
organisms, w^hich enter the body through the genital tract, 
and become widely disseminated through tlie lymphatic or 
vascular system. Technically the diagnosis of septicJ3femia 
is made by recognising the infecting organism in the blood 
stream. In fact, their presence in the blood stream is not 
constant ; they appear to psss into the blood from the 
infection-site intermittently and in comparatively small 
numbers, and they do not long remain there except in the 
case of infective emboli. In many cases of undoubted 
septicaemia blood cultures^ are negative, and Western only 
succeeded in getting a positive result in 40 per <jent. of 100 
cases examined. The best time to , .obtain blood Igi:,, Cftlture 
: pix >bably. iiupxediately. gdEtec a rigoj* or when the tempera- 

passage of organisms from the 
uTprus into the blood' stream is due to 4iD 4nipcTfect defensive 
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^barrier, and thi« affords an easy explanation of tlie ‘ border- ■ 
lim^' cases in which a differential diagnosis between 
saprajmia and septicaemia may bo very difficult. 

It will be remembered, however, that the occurrence of 
.Hruxi3cJ infection is not infrequent, and in such cases the \ 
Jocal appearances in the uterus are atypical, and cannot 
be definitely placed in either <dass ; so also in such oases 
the clinical fratiires are irregular, and may comprise * 
many of those of both classes. While, tlierefore, it may ^ 
be easy to make a diagnosis of utarine irtfeclion, it is not 
always possibk^ to carry the diagnosis further than this, , 
and the names ‘ sapramiia ’ and ‘ septieaiinia ' must accord-^ 
iiigly b(‘. applied with some caution. In gtmerg^ terms it 
may be said that sapraunic infection is less severe than \ 
septicseinic infection ; the n'sulting illness a(‘cordingly is i 
milder, rims a shorter course, and is less likely to attended 1 
])y complieativ)ns. 

The Onset f)f I ft'rine t nfecti.on--\y is in the initial stage 
that tlu! differential diagnosis of the two varieties is diflieult, 
and it will Ix' best in the first places to consider the general 
syniploins of the ons(;t of uterine iiifc'etion without reforeiieo 
to its subdivisions. 

'Fhe oe(!urrctKie of evancsceuL rises of temperature hi 
the puerperium from triviji-l 'causes has been already referred 
to ; it w ill be remeinbenxl that in such cases tlie pyrexia is 
moderate, iji (h'gree, is t»f Brief tluratioii, and yields easily • 
to treatment. I’he possibility of the occurrence of..in,t£r“ 
current febrile affections, unconnected with the puerperal 
state, is also to be borne in mind. But the general rule which 
must be rigidly applied, is that every case of ‘fever’; 
arising in the puerperium should be regarded as the result 
of infection unless some otln'r cause for it can be definitely 
recognised. * 

The onset of uterine infection ahnosl ahvays occurs in the 
first p uerperal w^eek, and, except in rare instances, during the 
JirsTtour to five days. CasOvS occiirring withm the first three 
days are jv’obably due to infection during labour ; cases , 
: beginning later than this are probably due to infection sub- 
sequent to labour. In mild eases the onset is characterised 
by rise of temperature to iDJL!I.-tQ...J.02.'^ F., corresponding, or 
sometimes exaggerated, rapidity of tHfe pu.lse, fi;ofttal head- 
E.M.# * , * ^ • 37 
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::.ache, and more or less feeling of general illness or malaise. 

' Iti's6v&re cases the rise of temperature is ushered in or qui'jkly 
.’followed by a rigor, the frequency of the pulse is exaggerated, 

• the headache aud malaise are more pronounced, and some- 
times voniiting occurs. ■ Sapr^mia is much .n]Loi$i.£req(iyetntly 
associated the mild type of onset tlittn with 'ttie* severe 
type ; septicaemia may be equally well associated with eithej. 

jitccoMingly, while the mild type of onset is of ho value in 
IdifFerontial diagnosis, thc.sfi.vci’e type of onset indicates the 
lliJt£jbahii\tX,,of the case being one of scpticaeinia. A case 
which begins mildly may, however, run a severe and pro^ 
longed course. 

The Cj^dition of the uterus must be carefully observed at 
the onset of uterine infection. In.^apcsemia invotutioo. is 
1 uauaUy.,dela!ypd or arrested ; in addition, the uterine cavity 

• may contain infected blood-clot or pieces of adherent placenta 
t or membrane. Consequently the uterus is abnormally lai go 
I for the 'puerperal date, and also, usually , .tender to the touch. 

In soptleecmia, on the other hand, involution is usually 
ij unaffected, the uterine cavity is empty, and the size of the 
'? uterus corresponds to the puerperal date. Many atypical 
cases will, however, bo met with in wliich septieoimia is 
' accompanied by sapraemia, and the uterus is too large for the 
puerperal date. 

The lochia frocpiontly become putrescent (offensive) in 
. uterine infection. Thi.s is csiJeCially likely to occur if the 
uterine cavity i:outain.s blood-clot or placenta, and if sapro- 
phytic organisms obtain access to it. It is therefore com- 
' monly met with in saprsemia. But the presence of an 
3fieusive discharge must not be regarded as indicating any- 
thing further than infection ; it does not even follow, 
lecessarily, that the infection is in the uterus. The lochia 
may decompose at the viVlva or in the vaginal canal, while 
■ I -the uterus remains unaffected, and no unfavourable symp- 
, ' toms whatever occur. On the other hand, septica?mia of the. 
"'greatest severit;^^ may occtij' without any decomposition ofj 
the lochia whatever. 

From what ha's just been said, it will be clear that it is 
.pfi^impractipable at the onset .of a oase .Qf .Wfeerine infection 
: to..diatingufeb septicaemia and saprsinia from one another, 
is required in ordei* tj|at the^eneral course of. the illness 
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anfl the effects <jf local treatment may bo observed.' But the'-: 
treatment of uterine infection, to be emeacieus, rhust be ' 
applied without delay, and consequently thB.xa{)aet.^I- tbe;.'. 
disease must often be treated befpro a, di,ff^ejitial' diagn/pi^;'; 
f)f the two varieties is, practicable. Treatment will bef* 
described later on ; in the meantime the general features of 


simple saprajmia and simple scpticsemia may be describi^V;, 
it beinR continually borne in mind that cases of mistedi, 
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jufectioti which rosonible both, and differ from either, are 
frequently eiK-onnloied. 

v^Sa p raemia, -Tlie three outstanding clinical features of 
this condition are vurex ia, -and 

n .frpM of £/fe prore-'!i.s- p/ iji-.volliiifM of the uterus. 

The time of onset varies with* the date of infection ; if 
infection has occuiTcd during labour, the symptoms'usually 
appear on the second or tliii-d day ; if infection haS occurred 
subsequent to delivery, the symptoms will appear later. As. . 
a rule, thc^ first symptom to appear is fever, which may ...be ^ 
slight (lOQ^.to 10?°.F.) as in Fig. 271, or severe (102° to 
104° F.) as in Fig. 272 ; a slight shivering may accompany 
the initial rise, but a ^pfioaouneed. .dgoc^is.. . unusual. The 
'pulse:¥{itie.wfes. t« an prop!ort^»ajb©.t9,the*ten!p.^!rft: 
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tijre. A certain amount of hes u lachc and general malaistfarc 
presefit, but.the f»atient does not appear to he seriously ill. 
On examination of the abdomen, the uterus will usually be 
found to be unduly largo for the puerperal date ; it is tender 
to the touch, and softer than normal in consistence. Thy 
vulval pads should always be examined, when the ftetor (M 
tjiije lochia, if present, AviU be xjeiveiv'ed, and shreds of tissue 
^may be found upon them. In occasional instances no 
^decomposition of the lochia can be detected ; these cases are 
pi’obably due to infection by pyogenic cocci, the growth gf 



Fig. 27*2. — Chart of ;i luon* Severe Case of Snin-i'iMnia which luKtod 
from the Second to the Eighth Pay- 

which has been limited to the uterine cavity. The amount 
of the lochia is often profuse, and sometimes an admixture 
of fresh haemorrhage may bo^observe^d. A inilrl case of 
saprsDinia when suitably tfeated can usually be cured in two 
or t hr p# days ; more severe, cases may last for a week 
or upwards before yielding to treatment (Fig. 272). If 
untreated, the ?iymptoms ^may increase in severity, and 
^'generalised infection — indicated by rigors and gr^it rapidity 
• of the pulse — or local pelvic lesions, will follow — i.e., the case 
has become one of s^^^ptic^mia. Very slight cases of sapraemia 
are often met with in which the only abnormal indications 
are slight fever (100°« to 401 ° FJ and a ^ttle enlargement 
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without tenderness of the uterus. Or atsimilar degree . of 
fever may be the result of infection of superficial tears of the 
vulva, perineum, or vaginal walls. The patient may appear 
to be perfectly well ; she complains of no headache, and the 
fcchia care healthy. It is possible that such cases are some- 
times due to imperfect uterine drainage, resulting perhaps 
from the reciiinbeut position, or from the presence of an 
uninfected clot in the uterus, preventing the free escape of* 
the lochia. The result is absorj)tion from the uterus of waste 
product H sufTicient slightly to raise the temperature. 

Septicae mia. — The symptoms of septicaemia bear a broad 
resemblance to those of sajmemia just described ; generally 
speaking, however, they may be said to be of much greater 

sovej'ity, and much less amenable to local treatment. Sep- 
ticseinia may be produced not onlj^ by various organisms, but 
by various classes of organisms ; the clinical features accord- 
ingly show great variations. And further, since organisms 
exist in natuic in various degrees of atteiniat ion. the severity 
of the symi)toihs wdiich they produce is variable. An" 
exhaustive description of piieq^eral seplicicmia is accordingly 
impossible except in a nionograpli ; iis main filatures can, 
however, be l)i iefly presented. Our |)reseut knowledge does 
not enable us to recognise, from the clinical features, the 
organisms by wliich it is produced in a |)articular case. 

Onset. — I'lu' onset is alpiost always a(Mii(^ and seldom 
occurs later.than the third ih\y of the puerperium ; it may, 
however, occur within twenty -four hours after labour, and as 
a rule it may be said tJiat the earlier tlie onset the more 
acute will be the disease. While not invariable, an inili&l 
rigor occurs in the majority of cases ; wdicjj regular tem- 
perature observations liavo been takiui, a certain amount of 
^4:.cxia may be found to haa^e i.>r<ycded it, the tetnperature 
rising in steps day by day. Headaclie and general malaise 
algo sometimes precede it, but often the patient is quite 
unconscious of illness until the onset of shivering. A 
rigor begins with a sensation of •cold- so intense as to cause 
‘ chattering ’ of the tectli and general muscular tremors ; the 
skin surface becomes cold to the touch, and from spasm of the 
erector pilse muscles assumes the appearance of ‘ goose^^flesh * ; 
the face and lips become somewhat l^lue, and the^ features 
contracted, Tl^c tectal teifiperatuVe 41 a moderately severe 
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rigor will show a ifise to 103° to 105° F., but 106° to 107® is 
; sometimes rejichecl ; the .pulse is very rapid, and at the.Ayrt^t, 
difficult tQ count. The shivering stage may be momentary or 

may last from ten to lifteeii minutes ; it is succeeded by a 

congestive stage in which the sensation of cold gives place td 
, one of burning heat ; muscular tremor ceases, and the face 
becomes flushed ; the skin feels hot and is at first dry, after- 
wards moist. Severe headache often accompanies tliis stage. 
Then sweating sets in, and llic temperature rapidly falls 
several degrees ; after a rigor of exceptional severity, it may 
fall to one to two degrees below tln^ normal. 

It will be most convenient to consider Ihe general clinical 
features one by one. 

T€7nperaturer—Thi^ pyrexia always runs an insular 
course, the general type of which is reniittc^ut. Ropc"ated 
rigors may recur at irregular intervals in cases of acute infec- 
tion ; but 1 X 0 regular variations in the diurnal temperatunj 
occur, as, for instance, in typhoid fe^ver ; temperature charts, 
"unless they show at least four-hourly mefisurements, are 
therefore quite misleading. Thi^re is, as a rule, no apyx^exial 
period, but a remission of two or three degrtH's normally 
occurs at some period of each day. In cases of moderate 
severity the highest diurnal temperature is about 102'' or 
103° F. ; in severe cases it may be 404'-' or 105° J<\ Genernlly 
speaking, the pyrexia is higlier apd shows Avider fluctuations 
^than in, sapraBnpa. 

While the temperature is, as a rule, a fair index of the 
scvfjrity of the infection, its prognostic importance must not 
be over-estimated, severe pyrexia and repeated rigors, recur- 
ring during several weeks, being not incoTupatibie with 
tecovery. On the other hand, very severe or rapidly fatal 
cases may occur without yery high temperature. 

FydfSe , — ^The pulse-rate is always rapid, and is to a great 
> extent independent of the temperature. Tlie pulse may be 
, over 120 with cjily a moderate degree of fever ; in severe 
^v<3ases it may reach 130 to 146 ; t^ digproportionate, r^ 

in the absence oifrswh com- 
exophthalmic .goitre, 

p. Slight diurnal 
follow th^ fluct-uatioiiB of temperature. The. 
of th& pul^e i^ a n^^ . and the teniiiqa l^w in severe ^ 
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cased. The rate and tension of the pulse «^te of- great imppr«.' 
tarH'e in prognosis ; a persistent jpulse-rate of ' 

of grave e^gnificance. ; . vli 

flit Ttlm Organs.— In a case of pure septicsemia, 

'(tcrine cavity will be found empty, and involution, as a nile,'.? 
will not be markedly arrested ; there will, therefore, be.j^- 
undu(xjgjdargeHi.ent or tenderness of thautc^'us. The l ocl^i sd'! 
discharge usu^y ceases early in a severe cose, and when* 
present may show no sign of decomposition. On vaginal . 
eKaVniuation no local signs of pelvic inilammation will be 
found in the early stages, but vulval, vaginal, or corvipal 
lacerations may show signs of local infection. 

' The Blood in a case of septicaemia contains a. smadl 
number of tlic organisms which represent the infective agent. 
When detected timy afford a proof of the septicaemic nature 
of tlie infection. In cases of sapnemia the blood is steriJ#. 
Intense. anmiiiia is produced by sc'ptictemia when the course 
of the illness is prolonged, and there are repeated rigors, 
'rhere is also well-inark<id lo u(; pcy t,q ffls. which varies in* 
degree, but may reach 30,000, with 80 to 00 per cent, of poly- , 
morphonuclear cells ; the proportion of eosinoi>hile cells .is ■, 
diminished in proportion to tlie severity of the infection. A > 
higli degree of leucoeytosis is not of unfavourable signi- 
ficance ; if tliere i.s a Joeal focus of infection it may 
indicate the formation of j)us. 

The Heart . — Cardiac action Is unfavourably affected by:*, 
degenerative changes in the muscle, but the gravest cardiac 
complication is ulcerative, endocarditis, which may occur 
cither in septicsemia or pysemia. It is often unrccogtiised 
clinieaUy, but may loud to tlie formation of multiple septic 
emboli. It is almost always fatal: 

Pleurisy, Pneunmdn and Metastatic Pulmonary Abscesses 
may occur in septicsemia and pysemia. Later on, signs of . 
acute peritonitis, either pelvic or general, or signs bf acute 
pelvic cellulitis may be found. ^ • 

Subjects of puerperal sepsis usually, take nouri^ment.^' 
freely, there is iio yom itiiig. and the dieeative4)ra ceases ag e. ’ 
good. Vomiting when it occurs is of seripua import, 
ally when associated with abdominal distenslpn and rigMb ty ; .. 
after some time the vomit may become bl^k from admixtux^ 

. with blood, even* when th4» case is ndi.ppmnHoated by peti* 
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tonitis. As a rule, porsistoni vomiting indicates peritonilis, - 
j)Ut tympjinttic at)dominal distension is frequently seemaa 
|he result of a general septicaimie infection. Diarrhoea is not 
'an infrequent sj'niptom, and may be of service in assisting 
the excretion of toxins. When uncontrollable or involuntary, 

• it is of serious omen. Sleeplessness, often accompanied by 
severe headache, may be met with, and is to be regardeil as 
^nother unfavoiirablc sign. Cutaneous rashes, of erythe- 
matous or papular tj'pe, are not uncommon ; they are 
u.sually transient, and may disappear in one i)art to reappear 
in another. Profuse sweating is common, and may lead to 
an eruption of sudamina. The urine is usually scanty, con- 
centrated, and contains a trace of albumen, The tongue at 
jSrst is moist but furred ; as the disease progresses it becomes 
dry, and in very severe casf>s brown and cracked, Avhile sordos 
collect aroun<l the teeth. The intelligence in uisuajly unim- 
paired, even in fatal cases, almost, uji to the moment of death, 
but delirium passing into coma sometimes sui)ervenes as 
the end approaches. The mammary secretiwi becomes sup- 
pressed inaovere cases after tin*, first few days. Pain is an 
infrequent symptom of sej)tiea*.mia. In the initial stages 
there may be severe aching pain in the back, limbs, joints 
and head, but this does not persist. Abdominal pain is rare 
except w'hen there is a local ])clvie h'siojvor general peri- 
tonitis. The joints and synovial sheaths sometimes show' 
cserous eifusions in septica3r.iiii, one ai'tei' another being 
implicated, but the effusions are u.sua,lly re-absorbed without 
suppuration occurring. 

Diagnosis. — Great practical importance is attached to 
I ffl cteriologicai examination of the uterine lochia. Eroin 
what has been already said it will be cleaj- that blood 
examination for diagnosis is uncertain, as only positive 
results can be trusted absoRitely. For clinical purposes the 
diagnosis of the infecting organism is better made, from 
the uterjrv^Jochia, but very careful technique is required in® 
/obtaining the mffterial. , liO(;hial swabs may be taken as 
ifpllows : the vaginal canal should first be well dopched ; a 
^large-size Fergu-son's speculum should next be passed so as 
to expose the portio vaginalis and shut off the vaginal walls ; 
the surface of the portio vaginalis and the cervical canal 
i^ould next be careful^ oleanse^ by swa,bbing ; a short 
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^terlHsed glass tube is then passed into the cervix, and a 
'Steitle swab then carefully passed, without contact, into the 
\tube and pushed up to the fundus. Swabs of lochia thus taken 
fiorn the intefior of the uterus may yield pure cultures^of 
!i<reptococci or staphylococci ; or mixed growths of these 
organisms with the bacterium f;oli aiul the pneumococcus 
may be obtained. Bacleriologi(‘al examination of the 
vaginal socM’cticfn is useless for diagnosis ; it has been some- ^ 
times f(jund sterile when the utejine Joehia contained 
])yofrenic cocci, but it usually contains jiathogenic and non- 
patliogcnic* organisms even wh<‘ii the utc'rus itself is not 
infected. In clinieally severe cases of pncrjicjul scpticaunia 
tlie stro[)toco(:ciis. in pure culture will be found in roughly 
1 luve-foiirths of the cases. In the remaiiulci* a staphylo- 
coccus ill pure (‘ultiire, the bacterium coli, or a mixture of 
organisms may be found. 

Atteinpls have recently been made to sliovv that strains 
of str('|>t(»c()cci which are capable of producing scjiticaunia 
are characU'iised by a dtdinite haonolytic action. Under* 
fiirtliei experiments. howev(‘r, this view has broken down, 
for it lias Imxmi shewn that the same hivinolytie powm’ is. 
possessed by non-vinilciit strains of strejitococci. HjciiiiO- 
lytie action is, thcj'cfore, of no diagnostic significance. 

It uinst bo boino in unnd tliat a mild fovei’ of either 
sapiiemie or seplicaMuic type may be caused by infection of 
wounds of the lower part of flie genital tract - cervix, vagin.i, " 
vulva, and perineum- -while the uterus itself remains free 
from iufeetJon. Tliese jiarfs should, accordingly, always be 
examiiK‘xl, and tlie condition of wounded surfaces carefully 
noted. 

The distinction between sapnemia and sepiicaunia may 
often be made by attention tp the condition of the uterus and 
the lochia, and to the eltccts of intra-uterine disinfection. 

In cases of difficulty it vshould be the rule to regard as 
sd^^itic in origin all cawjs of jjyrexia in the puerptfiium for , 
which some other cause eanuot bo, clearly dcmoiij^tratcd. 
Such disoi^ors as infiuenza, scarle^fever, and enteyc fever ^ 
may no j^oubt attack lying-in women and produce a train of 
symptoms resembling those of septicsemia ; but they must 
; never be loosely diagnosed, although tlu) temptation to do 
? so may sometime^ be difiiciilt to resisf. , ^ ♦ 
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Prognosis. — At the onset of a case', of uterine infeoflon ^ 
the prognosis must'^ways bo gngjded. If a well-marked, 
^improvement follows the loioal treatment described later on, 
;'th# prognosis is good, for the infection is then mainly 
saprsemic. Yet a case which begins as one of saprsemia ma^ 
later on develop into one of generalised infection, Ijx,a, case 
o|. simple, and . uncomplicated saprsemia the prognosis is 
^aijvays good and practically all cases end in* recovery. In 
‘septicaemia the prognosis is much less favourable than in 
^prssmia, because the infection is more virulent in typo, find 
the general symptoms are more severe. 

The course of septicjemia may bo greatly proloiiged ; 
after considerable improvement has occurred, serious 
relapses may supervene, and local afEections such as phleg- 
masia or salpingitis may appear. Sometimes the case 
terminates in pyaemia. A moderate degree of leucocytosis 
is of good prognosis ; a sudden fall is of serious import, 
ancT’a rajpid rise associated with the formation of localised 
^inflammatory eilusions usually indicates suppuration. The 
symptoms of gravest prognostic significance are the 
foUowiug : — 

(1) Buke-rate persistently over 12.0. 

(2) Persistent vomiting and tympanites, M'ith dry brown 

tQOgue. 

(3) Sleeplessness. 

(4) Repeated severe rigors. '' 

(5) Inability to take suflicient nomlshmcnt. 

Estimates by different observers of the j-ate of mortality 

of puerperal septicaemia vary greatly ; this is not surprising 
when the varied degrees of severity which may be met with 
, are borne in mind. Thus Kronig and Whitridge Williams 
have each reported fifty cases of,8treptococcic infection with 
a mortality of only 4 per <5ent. On the other hand, a series 
of one «hundred cases of streptococcic infection collected 
■ .from various sources by the American Gynaecological iSociety 
• .-yielded a mortaihty of .nearly 30 per cent. Lea states the 
^^geherhl mortality, including mild cases, to be ahput 10 per 
. -(^nt., but in severe cases it is probably as high a8||5 to 70 
; . per cent. The prompt recognition of the condition, and the 
; prompt adoption of suitable treatment, will always favour- 
w-ably infliientie the patlentk ohani^aB of recovery. 

' '■ i., .. . # ■' • ■■■ > 
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treatment. — ^The importance of the pHer- '^ji 

periSl mfection by etrict antraeptid routine, by avoidance of 
unnecessary examinations or operative interference, and'by,’;|j 
the careful and proper management of the tliiW,stj&ge' bf 
labour, has been already frequently insisted upon. ’J^en 
once the disease has manifested itself, treatment must' be )'^ 
promptly applied, for like most wound-infections, only, in 
the earliest stages can its spread be controlled. Inasmuch ijs! 
as the differential diagnosis of sapi'aitnia and septicaemia cam':^; 
seldbm he made immediately, the initial treatment must( ; 
follow the same general jwinoiples for all oases, and will 
depend upon the severity of the symptoms rather than the ' 
nature of the infection. 


MiUl Type.— Temperature 101'' to 102° F. ; no shivering' 
or rigor ; headache slight ; uterus large ; lochia often but 
not always offetjsive. Such cases are probably sapraemio, 
and the dose of toxins absorbed into the general circulation - 
is small. Tliey can usually he cuied by ho t vaginal ^u,cjuu^,. 
witli a mild antiseptic (lysol, a teaspoouful to a pint),*’ 
er got in. full. doses (ergotin, 3 grains three times a day)-,- and 
free purgation. Douching and the administration of ergot, 
by^ stimula'ting the uterine muscle, promote drainage and 
assi.st the expulsion of retained dead tissues ; purgation 
, assists the elimination of the absorbed toxins. Uterinej . 
drainage is assisted by keeping the y)aticnt in a js>it>tmg| 
position as much as possil>le. *Jii two or tlu-ee days the*’' 
symptoms will subside. 

Severe — ^Temperature 103° F. or higher with or 

without a rigor ; pulse 100 to 120 ; headache and general 
malaise well marked ; condition of lochia unimportant, but ' 
may be scanty and inoffensive, or profuse and ftetid. In all ' 
such cases it is best to begiti the treatment hy car^iil 
thorough disi^ection of Jhc. uterine _c,avity. it wiU, be 
remembered that in saprajinia the chief focus of infiSetion is „ 
tlie wall of the uterus, which shows the changes described as 
putrid endf/nietritis. This gan only Iv- adequately dealt with 
by clearing all debris out of the uterus, and thpfqH^bdy, ' 
d^ebing the uliei^pe ..cayity .with . 41 k. laign .quaatitjr^’Of 
suitable antiseptiojualotion. ' ''‘' 

In clearing out .the utcii|m, an a nsesthet ic, although not 
always necessa^t is desirable, begausdllb ail^|p of the opera^ 
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tion being more thoroughly performed. The patient should 
be placed in the modified lithotomy position, and the operator 
should protect his own hands from infection by wearing 
sterilised rubber gloves. A swab for bacteriological diag- 
tiosis should be first taken in tlie manner already described? 
Meclianical dilatation of the cervix is never recpiircd 
during tlic first week of tJic puerperium. After thoroughly 
slouching and swab})ing the vulva and vagina, one or two 
SiUgei?^ Ciui be passed directly into tlui uterus, and the walls 
carefully scraped with the j)rolectod finger-tip until all 
debris lias been removed. Pieces of adlicrcMit membrane or 
placenta may be encountered, the separation of wliicli will 
cause fairly free bleeding. JjJ^\int„\v ire, nurntte. (Pig. 273) 
^may be used for scraping tJie walls, but the ordinary sliarp 
Icurette should not be imiploy(‘d during the first week of the 
» puerperium ; tliis instruim'nt removes too much of tiui soft 
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juterinc w'all, destroys the protective leucocytic zoik^, and 
[opens up fresh channels throUgh which gejieralised infection 
Amay occur. It may also very easily perfgr ate tlic uterine 
I wall. It is of little use to douche the uterus without first 
clearing the walls in this way, for douching alone wall not 
detach adherent fragments of placenta or membrane. 

The uterine cavity should then be douphed witli 3 or 4 
pints of a hot antiseptic solutian (115^ P.). iSolulioTis in 
common use for this purpose are lysol, i/al, cylliu (^ss to 
Oj), or tincture of iodine ( 5 j to Oj), or carbolic acid (1 in 
;60), or biitiodidc or perchloride of mercury (I in 4,000) ; if 
: the latter is employed a quart of normal, sterile, saline soiu- 
|ion, or “plain boiled water, should be used immediately 
'^terwards to wash out any excess of the mercurial solution 
;gphich might otherwise remain in the uterus, and become 
absorbed. If this precaution is adopted there is no risk of 
mercurial 'pois^njiig. . Probably the most useful of all 
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^olutdons for iiitra-uterine douching in Bepidise; ijss 
aolutioii of PQ roxi4p „oi)iy.drfl«ta), (^bput 5 oljiij^es) . ^ 

absolutely non-toxic, and its deodorant power is much ^ 
greater than that of the usual antiseptics, while its bacteri-- 
^idal strcngtli is at any rate equal to tJiern. It is unnecessary. 
to douche the uterus frequently, all that is prac?ticable will 
be accomplished by a single douching if the uterine cavity has 
first been doari^d out. The action of llic intra-nterine douche , 
is chieny mechanic^al. its bactcriculal powers being probably-^ 
\;ery small. In doiiehiiig tlie uterine eavity a long. glasS'^^ 
nozzle witli a grooved retuin elianncl, such as that shown 
in Fig. 274, should be emjiloyi*d. or out) of powder, which is 
unbr(^akabl(5 and ean b(‘ b(Mit 1o any recpiircd shape, may be 
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preferred; it ean l)r sterilised by boiling, (.^irc should be 
taken to maintain full uterine retraction afteiwards by the 
administration of ergot in full doses ; retention of clot from 
the oozing surfaces w ill thus be prevented. 

Before exploring tlie uterhie cavity, lacerations of tjijie . 
lower part of the genital tract sJiould be looked for and their 
condition carefully noted. , rhey will usually bo found un- 
healthy, with more or lt‘ss sJoughhig ; they should be care- 
fully cleansed by swabbing, and them freely i^aint/Kl with 
jrtire carbolic aeid, 

rf the c.ase is oiu* of siniplq sapnemiaT this treatment, 
combined ^witli the administration of purgatives, in most 
cases rapidly cures the patient. Temperature and pulse' 
fall to normal in two or three dajrs, or even sooner, as the 
toxins are eliminated ; reduction in size of the uterus takes; 
place ; the locliij}, becomo^jOnce njoro* odourl|ss ami usually 
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j acaaty in amount. No further local treatment is’lheif^ 

j,,equfced except 'that the vagina should be douched twice 
daily for several days., Complete failure of this treatnrsnir 
. indicates.. -that.. geueralisa tion . of . the septic process has 
. , occurred. Occasionally cases ' are met with in which coiii- 
‘ ■ siderable-sized pieces of putrid placental tissue are found 
in the uterus, associated W'ith severe symptoms of infection. 

\ The removal of such placental remains by mechanical means 
is often accompanied by severe bleeding and followed by 
great exacerbation of the symptoms, the explanation being 
that laceration of vessels allows of the rapid entrance into 
the circulation of large doses of toxic materials, and of the 
general dissemination of organisms by the blood stream. 
Accordingly, some teachers advise that such cases should 

S lot be dealt with by operative measures at all, but the 
pontaneous separation of the placental tissues should be 
bwaited, loose pieces being removed by irrigation. Fre- 
quently, however, severe recurrent attacks of bleeding occur 
fin -such cases, and the removal of the placental remains is 
'^^the wiser course in all coses. The operator should use 
biWtt.-.uuUkr.uxn«nt8 only, and freely douche the uterus af tor- 
wards. Aseptic uterus should of course never be packed, 
neither should strong antiseptics capable of exerting a 
, caustic action on the uterine wall be employed. Stich sin 
effect reduces the vitality of the uterine tissues, and diminishes 
their power of resisting the'sprocid of the uifection. 

• When it appears probable that the case is one of septi- 
caemia, three lines of treatment are available — viz., (a) specific, 

. (b) general, and (c) surgical. 

(a) Specific Treatment. — ^The specific treatment of an 
- infective process consists in an attempt to establisli arti- 
ficially a condition of immunisation against the particular 
ihfeotiv^ agent present. Immunity is attained by the intro- 
, du.ction? of certain organic substances which are antagonistic 
V or antidcrtal to the infective bacteria themselves, or to tKe 
C toxins which they p^oduqe. This imitates the natural 
-'■■^proce^B, in which spontaneous recovery from ap infection 
-is the result of the destruction of the infective organisms and 
'■'-.'their toxins by ‘ aqti-bodios ’ produced by the tissues of the 
>,^OiSt. The condition of immunity thus,, produced may be 
;^''mewtamed. f^ jmore *’br Joss prplonged periods, and this . 



TREATMENT OP INFECTION 


591 


'^wiir enable the body to resist successfully any fresh infection 

of the same nature. The process of artificial immunisation 
may be attempted in one of two ways : (1) Fully formed ^ 
auti-bodics may be introduced derived from the blood of an 
l^nimal whicli has just recovered from the same infection and 
is therefore imninne ; tlie various antitoxic sera are of this 
nature. Most of tlicni act by destroying the bacteria them'* 
solves which are growing in the tissues of the body ; others, 
act by destroying or neutralising the toxins w'bich these 
cv’gftnisins have jirodiu^ed. (2) An artiiieial pure culture may 
be made of tlic infective oigaiiisms obtained from the fluids 
of tlio patient From tiie aj*titicial eullurc thus obtained a 
standaidised emulsion is prepared containing a known 
number of })aeU'ria per cubic oentimelrc ; the organisms are 
then deslroyc'd bv licat, the emulsion being thus rendered 
sterile. Th(‘ inj(‘ction of these dead bacteria into the tissues 
of tlic host stimulates the natural production of certain pro- 
tective materials in the blood (opsonins), and thus increases 
the power of the body to overc'ome the infective process.* 
All coednrs aie of tliN (h\scription. 

Antitoxic sera can at present be obtained for strepto- 
c*oc(‘ie, staphyloeoeeie, and bacillus eoli infections or for 
combinations of tlies<‘ organisms; for the numerous other 
organisms wliicli may be- concerned in producing puerperal 
- infection pliysioloeical antidotes arc not available, with the 
exception of tlic diphtlierific and the typhoid bacilli. It is^ 
generally belii^veil that streptococci are the most virulent 
of the pyogenic cocci, and antistreptococcic serum has accord- 
ingly been freely used in puerperal septica3mia, even when 
a bacteriological diagnosis has not been made. The results 
of its iis(‘ have been, on thf‘ wdiole, unsatisfactory. This is 
probably to be attributed m part to the fact that strepto- 
cocci are not always the infect iug'^organisms, and in part to 
the fact that there are niciny different sub-species of fetrepto- 
cAcci, each requiring it^ own. antitoxin ; it is "therefore 
difficult to prejiare a serum which will efficiently antagonise 
the species which may chance to be present in any particular^ 
ease. An attempt to do so has been made in the preparation 
of the pohf valen t MV urn, w^hich is obtained from an admixture 
of various species of streptococci. In applying this treat- 
ment, exact bacWiological diagnosis i^ Qbvic|usly‘ of great 
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, importance. In the rare cases which ajTpear to be dwft to^ 
the tliphthciria or typhoid b^illi, the special sera of these 
organisms may be adrainistei^d. 

Antistreptococcic serum should be given by subcutaneous 
Injection in tlie abdomiral wall or the thigh. The glass 
syringe used should be carefully boiled, and the strictest 
antiseptic precautions employed in regard to the px-eparation 
jOf the skin, etc. The first dose adiuinistcrod should be at 
least 15 cubic centimetres, which may be repeated every 
twelve hours for several days ; lai-gcr doses have Hc<\n 
frecpieutly given without ill-effects. Improvement is i/idi- 
cated by fall of temperature and pulse, cleaning of ( he tongue, 
and amelioration of the general symptoms. IC no improve- 
ment follows, it is useless to persist. Its inject ion in similar 
dose into foci of infection, such as pelvic inflammatory 
effusions, has also been rccommetwhul. 

Vx/^ine Treatment is not so simple, and a])()eaj s to requii’e 
more exact observation than serum treatment. .\(!cording 
• to Sir Almroth Wright, estimation of the o}:)itonu: index, i.e., 
tlie propoition of the prot ectiv'c substances pre.sent . should he 
carried out at j-egular inlejvals during this treatnumt . This 
is not. however, regarded as necessary by all bacteriologists. 
The vaccine is supplied in scaled glass capsules, (‘acb con- 
taining a certain number (ostiinated) of Itacteria. It should 
be given with the .same strict antiseptic jxrecaiitions as the 
' sei*um. The initial dose should i)e a small one in a ease, of 
puerperal scpticajmia, e.g. 5,000,000 ; this dv)se may be rej)ea(.ed 
at intervals of three or four days and gradually increased up 
to 30,000,000 or 40,000,000 if improvement fo]low.s and tlie 
reaction is not too marked. ■ The preparation of a vaccine 
requires an expert bacteriologist, and as it involves con- 
siderable expense it is at present only available under very 
restricted conditions. ^ 

Resnlts of Specific Treatment . — Antitoxic sera have now 
been freely used for several years, and it must be admitted 
that the results rfre disaxipojnting. While no harm appears 
j^to follow, it cannot be said that these i-cmedies have been 
shown to exert a decided influence in diminishing either the 
length or the severity of the infective process. Very favour- 
able results have recently been reported by treatment with 
an autogenous^vaccine*obtained from cultr^s of the uterine 
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^•locliia ill a series (if ninety-six cases by Western. J^urtUer. 
observations are, however, required before theiq[uestion can 
be regarded as definitely settled. It seems desirable, how- 
tiver, to liiako use of both vaccines and antitoxins when 
jjossibic in all sovoro eases, exact bacteriological diagnosis 
of tile nature of the infecition having been first made. 

(b) (Jenv.ml Treatment. — Food should b(‘. niostly fluid, and 

milk naturally forms the most important item ; 3 to ^ 

pints arc often readily taken even by patieiils who are seri- 
gu.'fly ill. Meat (wtracts, soii])s and jellies may be added. 
Alcohol is not rc([uir(‘d in mild (‘ases and is undesirable in 
large doses owing to ils (l(3]>ivssaiit action oji the heart. In 
small doses it does good wIkmi there is difficulty in getting 
the palieuit to take Milficient nourishment. If the bowels 
are eoiistiyiated a mild ap(!rieut should b(‘ given every other 
night ; moderate diarrh(X‘ii may be allovvc^d to continue 
iiiicheek(‘d ; severe di a rrluna should be controlled by adminis- 
tering starch and opium (‘uemata. Pyrexia sluiuld not be 
directly troateil uiil(‘ss Iluj temperature rises over 11)4"^ F. 
Antipyrtdics should not be givtui, but the of the wet pack 
or tojiid sponging may be relied upon wluui lu^cessary. Sleep- 
/erS‘N?n\v.s when present should be controlled by hypnotics, such 
as veronal or sulphonal in dosc^s of 7 to 10 grains, which 
may he given rxi^ry night for a tiim* if requin'd. Suh- 
culaaeourH iftdive tran^^f asioti stiiiiulat es leueocylosis and 
phagocytosis, and promofes Himinatiou by the skin anci^ 
kidneys. It may therefon' be ('mployed with advantage in 
the acute stage's, a pint of tluid binug iutrodu(*od twice a 
day for several days ; or a graduated eontimious rectal 
injection may bo used for several hours a day. 

(c) Surgical Trealnu nt . — .Vttomiits Jiave been made in 
recent years to sJiow tlial r^mioval of the uterus is capable of 
favourably inihnaioing the course\)f severe cas(\s of puerperal 
septicsemia. Advocates of this operation contend# that as 
the uterus is tin* child', if not the sole, focus of Lniection, its 
removal will arrest the continjious^ passage into the circu- 
lation of ^ fresh organisms and toxins, produced by the 
active baett^rial devidopment proceeding in it. It is, how- 
ev('r, certain tliat in severe cases of septicaunia widespread 
dissemination of organisms which multiply in the lymph or 
blood streams hjLs already occursed • ^removal of -the uterus 

38 
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under such oircumstiinces cannot arrest, altJiough it -ilay ** 
.modify, the general infective process, and therefore is not 
. to be regarded as a radical operation. The latter view is 
upheld by the unfavourable results of this operation, for up 
to the present it has not been shown to increase the patient’^ 
chances of recovery. In the absence of local pelviq lesions 
t Jus Operation should 3iot bo porformodj but when aninfcieted 
^fibc^id tumour is present, when the uterus has been ruptured 
or perforated, or wlien there is evidence of abscess forma- 
tion in the nterino wall, tlic removal of the uterus may be 
necessary. 

General Puerperal Peritonitis. — The results of post- 
' rnortejfi examinations show that this condition is infi^guent; 
Some of the symptoms of general peritonitis — e.g., con- ' 
tinuou» vomiting, meteorism, irregular pyrexia, and a rapid 
small pulse — are met w'itli in puerperal septicjemia. The 
clinical diagnosis of general peritonitis may accordingly 
present unusual ditlieulties in cases of puerperal infection. A 
systematic description of the clinical features. of t his affection 
is unnecessary in a text-book of midwifery, for it differs little 
from general peritonitis duo to surgical ca\ises, tlie distinctive 
symptoms being abdominal pain and rapidly increasing dis- 
tension accompanied by nausea and vomiting, the latter 
sometimes persistent. The prognosis is very serious, but 
free drainage, suprapubic, vaginal, and lumbar, should be 
"established as sofui as the diagnosis is made, and the 
same general and specific treatment applied as in cases of 
septicajmia. 

Local Pelvic Inflammation. — A well-defined group of 
j|ases of puerperal infection may be recognised, of which the 
main fc^ature is the presence of pelvic inflammatory lesions — 
t.c., of course, lesions outside the uterus. In such cases the 
inflammatory procea.s is seldom limited to a single tissue or 
a single organ, ye^t it ordhiarily manifests itself chiefly in 
either the pelvic periioneum^ the pelvic cellular tissue, or thfe 
' uterine appendages. T^us, vWith pelvic cellulitis more or 
;';;:J,ess peritonitis is usually found as an accompaniroent, while 
^th pelvic peritonitis the Fallopian tubes and ovaries are 
. necessarily implicated to a greater or less extent. The 
, relative frequency of occurrence of this group of local 
puerperal 'inf ections is probably not more tjian 1 in 10 of all 
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caS^s. , The original focus of infection is,^in almost all cases, ' ; 
the ntorus ; thence the pjcocess spreads fey direct, cont»l 3 Lity - 
through the Fallopian tubes to, the pelvic peritoneum* or 
through a cervical tear to the cellular tissjie ; or it may . 
•spread through the lymphatics of the uninjured cervix to the 
cellular tissue ; or through the lymphatics of the uterine 

wall to the peritasieum. OccaKioiially tlie veins appear to 

be the chief ciiannels of infection, and a spre^ing phlebitis 
occurs which may pass downwards to the femoral vein, or , 
^pVards to the inferior vena eava. The comparative , 
rarity with which localised pelvic inflammation follows 
uterine infeottoii is probably due, in some way, to the pro- 
. tection afforded by the zone of leucocytic activity in the 
' affected uterine wall (see p. 573). 

Common Features . — Cases of piu'rperal pelvic inflamma- 
tion are probably flue to pyogenic organisms of somewhat 
attenuated virulence, or to auto-infection by the diplococcus 
go^urrhma^ ; sometimes also to bowel infection by the 
bacillus ooli communis. It is usually stated that they are 
characterised by a late onset, but this is not strictly accurate. 
Severe symptoms do not as a rule appear earlier than the 
latter lialf of the first Aveek — f.e.. about the fifth or sixth day, 
but slight symptoms of uterine inff'ction, often overlooked, 
are almost ahva5’^s pres<mt earlier than this. When such 
symptoms as moderate elevation of temperature and decom- 
position of the locliia are disregarded, the real ons^et ot 
disease is naturally iiiisujidcrstood. It is quite possible that 
if due heed were paid to the significance of these symptoms, 
in such cases, the appearance of the local inflammation might 
be altogether prevented' by early and appropriate treatment? 

A rigor often occurs, and pelvic pain, practically unknoAvn 
in saprajmia and scpticieivia, is a prominent symptom of 
the onset of some of these affections. Their general course 
is prolonged, localised suppuration is not uncomnidh, but a 
fatal teiTiiinatiou is rare. Mild cases, not marked by an^ 
acute onset, are probably oi frequent occurrence, and, 

. being ovedooked or inadequately treated, pass into the phase 
of chronic pelvic inflammation so often met with in parous 
women of all classes of life. 4 

Cellulitis (sjUGnyms : Parametritis, Broad-liga- 
ment Phlegmon)^ — Systeniatic deserf jvtions* of this affection 
. • • . / • 2 
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arc usually given in text-books of gynaecology ; a few pokTts 
only require notice in tlu* present connection. • 

An extensive cellulitic effusion forms a hard immovable, 
non-tender swelling which may fill the entire pelvis and sur- 
round the uterus ; or may be limited to, or chiefly apparent ; 
iuj one or other broad ligament. In tin* former case the 
position of the uterus is unaltered ; in tlie latter the uterus 
displaced to the unaffected sid(\ In thc^ ('arly stages 
when the amount of effusion is small, the sw('Jling, being 
lateral in position and not immovable, is difficult to efis-* 
tinguish from an inflamed tube and ovary. After a few days 
the characteristic spread of a cellulitic effusion clears uj) tlu* 
diagnosis. iSpreading along the cellular tissue planes the 
effusion may pass upwards to the iliac fossa and the abdo- 
minal wall, forming a swelling palpable' by abdominal 
examination above the inner half of Pou[)art's ligajnont. or 
may track upwards along the ilio -psoas muscle 1o the regioji 
of the kidney. 

•' Jn some castes a small effusion only is iormed, whicJi 
occurs clinically as an ili-dotiucKl, firm swelling, jdaced 
laterally to the uterus, and showing a limitc^d ajiioimt of 
mobility : this usiially subsides in from oik' 1o two weeks ; 
a more extensive swc'lling usually persists foj- several weeks, 
but even those of largo size as a. rule ultimately become 
absorbed. Sometimes suppuration otciiis indicated by 
'sliarp irregular rises of tclTi'peralure, •'igors. (exacerbation 
of pain, and marked incrc'ase in tiio (h'gree of leucocytosis - 
always present in pelvicj inflammation. Cellulitite abscesses 
usually point either above Poupart’s ligament, or in one or 
pther lateral vaginal fornix ; more rarely they rupturce 
into the rectum or blijdder. Occasionally they pass out of 
the pelvic cavity through the scia^tie or obturator foramen, to 
appear on the buttock or the anterior aspect of the thigh. In 
rare cases of extensive effusion absorption takes place around 
the uterus, leaving the peJvia practically fiee, while outlying 
jiarts of the effusion j)ersist and ultimately suppurate, 
forming abscesses in such situations as the iliac fossa or neai’ 
the kidney. Tliis condition has been ivAincd remote para- 
viettiiis. 

Pelvic Peritonitis {Perimetritis) ami Sal pingo-ooplioritis . — 
A peritonitic j)elyic e|Fusion usuajlj^ occuiyes tlie pouch of- 
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l/dbglas ; it therefore forms a swelling behind the uterus, and 
Avlieri of larg(5 size it displaces this organ forwards. It is of 
softer* consisteneo than a cellulitic effusion, and much mQre 
tender to toucls. A roof of matted tissues, comprising 
• omentum and large or small bo\ycl, is formed above it ; this 
louf may Ijc reiiugiiisable as an abdominal swelling occupying 

tliC! hy])ogastrium, tender to touch, ill-defined in outline, and 
sid)-j esoiiantbii percussion. These effusions rarely supjjuratep; 
when suppuration docs occur the resulting abscess may be 
•spout ancoiisly evacuated eiiher into the vagina, the rectum, 
or some otlior jiart of th(i bowel. Spontaneous absorption 
without format ion of pus occurs in the majority of cases, and 
is usually more rajjid than in the ease of cellulilis. 

tnhal or orariftn inJIarntNafiou^ loading to the rapid 
foi ination of a jryosalpinx or an ovarian abscess, is rafcly met 
with in the piuMporiiim. Chronic inllammatory affections of 
these organs, insidious in onset, and not leading immediately 
to acute synii>U)ins, an^. however, no! iinc'ommon sequels of 
puerperal inf<*i*lion : thc»v are usually overlooked until thb 
app(‘arance of some complication, or the chronic ill-health of 
the patient, leads her to se<‘k advice. 

(\tjslilis may occur in the ])uerperium from use of the 
catheter, oi* more* rarely from s])ontfin(‘ous ascending 
infection pfr ttrrflnam, but it do(*s not differ from the same 
condition as met with un^lcr otluu* eireurnstances. ^ 

Tbmmho-phU'hitis.- The oecurreuee of septic jdilcbitis 
aee()rjv 2 )ani(*(l by thrombosis in the deep uterine veins in 
septic conditions lias been already mentioned. This process 
may s))read by continuity along the ovarian veins or into 
th(» iliac, oi‘ femoral veins, and in severe cases may ascend 
into the itiferior vena cava. This change plaj^s an important 
l)art in the product i<m of and when localised in the 

fernoraJ or external iliac veiji it produces one form of {dUeg- 
luusia dolous. Acute cases of pelvic Ihrombo-phlelbitis arc 
. charae.terised clinically by the oceurreney of repeated and- 
severe rigors ; in many miJd cases, oidy slight rise of tempera- 
ture and qii.iickening of pulse result from it. Sometimes veins 
in distant parts, and especially the lower limbs, become thus 
affected during the puerperium, especially if varicose con- 
ditions are proscul. There is little doubt that they are due 
to a mild form oi infection. • . • • 
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The treatment pelvic phlebitis is that of septic infection * 
generally ; when alfeciing the louver limb it should be imido- 
bilised by bandaging it lightly to a pillow, and hot fomenta- 
tions applied over the affected ycIii until the pain and tendex- 
ness disapi)c.ar. The limb must be kept at rest until the; 
inlraVenons clot is firmly organised. 

Treatment of Local Pelvic Inflammations. — The general 
and specific treatment of scpticiemia alreadj'' described is 
applicable to tliese cases also. Disinfection of the uterine 
cavity should be practised promptly upon the appearance of 
acute local S 5 ?’niptoms, and before the pelvic inflammatory^^ 
effusions have had time to become extensive. At periods 
later than this intra-uterine treatment is of little use. Pro- 
longed confinement to bed, with ojircful feeding and nursing, 
and attention to the daily evacuation of the bowels, will in 
most cases lead to the absori)tioii of the effusion. Collections 
of pus should be evacuated williout delay, tlie incision being 
made in the position indicated by softening ; but the diag- 
liosis of suppuration is sometimes difficult, •for tlie abscess 
may form in a position inaccessible to clinical examination. 
Incisions into cellulitic areas should not be made until the 
local signs of suppuration appear. Careful and repeated 
estimation of the number of leucocytes in the blood may be of 
great assistance in diagnosis ; whwi the numl^er present is 
25,000 per cubic centimetre or over, with a high ])erccntage of 
eosinophile cells, the presence of pus is highly ]u'obable. 

4. Phlegmasia alba dolens (White Leg). — ^^Fhis condition 
when well .marked consists in a general swelling of the 
affected limb from the foot to the groin, its onset being 
attended by severe pain, pyrexia, and general malaise. 
Although in the great majority of cases it affects the lower 
limbs only, in a few rare cases av uj)per limb has been simul- 
taneously or subsequently attacked. Two varieties, the 
thrombotic and lymphatic^ may be distinguished. 

Thrombotic F^rm. — In this, the most frequent form, the 
immediate cause of thei sweiling is phlebitis of the external 
J. liac iSt femorj^/l leading to thrombosis, and obstruction 
to tfie "venous return from the .limb. In the upper part of 
-Seaipa^s triangle the thrombosed vein can be readily felt as a 
firni,, somewhat n and tender, thick, cord. The swell- 

ing of the liiab is due*|to t§pit^j.deyelop;iag^.^^ which 



PHLEGMASIA * . , ' ^09 ^ 

a]J{iears first in the foot and quickly extends to the 

tte swollen parts are^^aoft and pit on pressui^, and are at / 

first of a dusky blue rather than a white colour. 

is involved by coutiiiuous sjpread from simiM^ 

; affected uterine or pelvic veins; sometimes, however^ . 
evidence of pelvic phlebitis can be obtained cluucally. But 
the condition is almost certainly scp^tic in all cases, and stigp-, . 
tococci htave* been found in the femoral clot by WidaJ. ., 
Probably these organisms, circulating in the blood stream, * 
•mky set up i)hlebiti.s in a remoie j)arl, by attacking the 
. endothelium of the veiji-wall. Slight cases of this variety, 
in which only the foot and leg are affected, are ‘not un- 
common. 

Lyvipliatio Form . — In some cases no signs of femoral 
thrombosis (‘an be found ; the swollen limb has a tense, ..white, 
glistening appearance, and does not pit on pressure^; there 
may be cmlargcjd and tender lymphatic glands felt in the 
gi oiii. In the early stages the skin shows a slight flush, and 
later on, small <iroas of chu’matit is or superficial gangrene may 
appear. It is statexl that in such cases the effused fluid in 
the limb is not scrum (as in auhuna), but eoagulable lymph. ’ 
Jt is much rarc'.r than the thrombotic form, and is probably • 
due to lymphatic infection sotting up a dee]) eollulitis in the 
affected limb. It iwS, o£ course, septic in nature. 

It is not at all infreijueiit for oases to he met with in 
which b(Ath factors, thrombdV^is and lymphatic infectuJn, 
occur, giving rise to swelling of atypical characters. 

Although sepsis must, be regarded as tlic essential cause 
r)f phlegmasia, certain contributory causes must also 
recognised ; of these tlu^ most important is hicmorrliage 
during or after labour ; others are multiparity and general 
ill-health, esi)ecially blood .diseases. I'lie frequency of phleg- 
masia has greatly diminiwshed *sinec tlie general adoption 
of antiseptic* principles in the practice of midwifery. 

* Clinical Features ---A more or less afi^te onselt is charac- 
teristic of this affection. It cicciir^ in the great majority of . 
cases in the latter half of the second week of the puerperimn 
(tenth to fourteenth day), although it may appear as early as 
the sixth or as late as the thirtieth day. Acute pain is felt 
in the affeet-ed limb, and the temperature may rise rapidly to 
bOE"! or 104° slight sfcjLyering or ^qmetjmes a well-marked 
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rigor may accompany these symptoms. There has often 
boon a certain amount of pyrexia during the first puerpel al 
week, as is the case with the local pelvic inflammations —i.c. 
asepsis lias not been siiccossfully maintained (Fig. 275). The 
acute pain and the fever last from three or four days in Or' 
mild case, to ten or twelve days in a severe one ; then both 
subside concurrently. In the thrombotic form, tenderness 
and induration will be found along the line (Tf the femoral 
vein. The alTeet(‘d limb is impiobile as if from paralysis, arpi 
frequently the jiresenee of fluid can be deteeted in the Icn'ee^ 
joint. The teinj^erature. of the <ali‘ectod limb is about half 
a degree higher than that of the sound one. TIk' i‘S 

much more commonly atfecled than the right ; this is no 
doubt due to the jireponderating frecpiency of the first posi- 
tion of the vertex, which makes cervical laceration much 
more common on tin* left than on the right side, and pre- 
tdisposes to infection of the left broad ligament, its vessels 
‘and lymphatics. J5oth limbs are alTcctcd in about otuv t bird 
of the cases, but almost always consecutively after an interval 
of one or two weeks, a simultaneous onset of the disease in 
both limbs being extremely rare. From recent statistics it 
ajipears that phlegmasia occurs about once in four hundred 
CJises of labour. Cases in which the u}>per limb becomes 
affected are veiy unconimoji. 

—Treatment should be cluefly dirt*ctod to the 
fliiinobilisalign of the aflectc^d limb, and llie relief of tlu^ 
local pain. Almost the only risk attending the fliseasti is 
pulmonary embolism from det.aehment of a pojlion of blood- 
clot from the thrombosed vein. To prevent the oecuri’cnce 
of this accident the limb should b(3 slung in a cradle, or laid 
upon pillows and immobilised by placing heavy sandbags in 
contact with it on either side, froin the liip down to the foot. 
Voluntary movement must iiot be allowed for fourteen days 
after the^cessation of pain and all febrile symj)tom's. Many 
weeks or e'^en months may elapse before ail the swelling lias 
disappeared from the limb, and a certain amount of pain 
apd stiffness on movement may persist for even longer 
periods. Pain is best relieved by the ai)plieatioii of ipoist^ 
iti the form qf hot fomentations, or by freely paint- 
ing the line of the vein with tincture of belladonna. After 
the jjain luls disappea^etl the limh. must kept carefully 
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> wr^iipped »»p,i4 cotton wool, and shielded from pressure tj^ith" 

& ' cage;’ in cases of unusually acute onset atlendediwitli 

" a rigor, antistreptococcic serum may be employed. The 
administration of ^tyic^ acid in tep-grain doses three times 
^ly is believed to retard the spread of the clot by 
diminishing the coagulability of the blood. M^age is 
useful in the later stages when pain and swelling persist, 
p Pysmia is a form of septicsemie infection oharacterisod 
by extensive thrombo-phlebitis in the pelvic veins, lead- 
ing to the formation of multiple infective emboli, from 
which secondary infective foci may be carried to the heart, 
the lungs, the abdominal viscera, the joints, the synovial 
membranes, etc. The emboli may consist of minute portions 
of infected clot which have become detached, or of aggrega- 
tions of bacteria. The organisms concerned ai-e those which 
may also bo mot with in septicicmia. Tn all probability they 
are of somewhat attenuated virulence, as pyamia is some- 
what later in its appearance, and also runs a more protracted 
•course, than scpticieniia. ‘ . 

The thrombo-phlebitic changes begin in the uterine or 
ovarian veins, whence they spread to the external and 
internal iliac veins, and ultimately to the inferior vena 
cava ; in the case of the ovarian veins the infection spreads 
directly to the renal vein on the lerft, the inferior vena cava 
on the right. The uterine and iliac veins arc found aifected 
*^t autopsies much more frdpienlly than the ovarian veins. 

The embolic corn])! i cations which may occur in the course 
of pysemia lead to such varied conditioiis as ulcerative 
' endocarditis, multiple pulmonary abscesses, hcj)atjc and 
splenic abscesses, pyelitis, and joint effusions, either serous 
or suppui’ativo. 

The records of autopsies on ^’oinen who have died from 
puerperal septic diseases Appear to show that this form of 
, sepsis is frequent, for thrombo-phlebitic changes are evident 
in from 30 to 50 i)cr cent, of such cases (Lea). * 

Treatment. — 'I'ho sppeifiti and geoftral treatment already 
^described for cases of septicaemia are to be madp use of in< 
. -pyaemia also. Within recent years an attempt has been 
' . made to limit the, spread of venous infection by sujrgical 
meaps. . 

J^xcis^i&n Pelvig Fei«s.-*-During the last 
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eigfiil) or nine years certain cases of pyaemia associated with 'y 

peRrio thrombo-phlebitis have been treated by this pro^ : 

ctidure which is based upon the operation of excision of the 
external jugular vein for aural pyaemia. The operation is 
Naturally severe, and Ciinnot be undertaken with any hope . 
of success except in the early stages, while the general 
condition of the patient is good and there are no signs of the 
formation of eftibolic metaslascs. If there marked oedema^ 
of the lower extremity, the thrombosis is probably too 
extensive to be (controlled by these operations. The vessels 
jinny be exposed cither by an extra-peritoneal or an intra- , 
(c jjCM'itoiical incision, tlie latter being preferred, as the affected 
V(‘ss('ls cannot be sufficiently (‘xposed by the former. 
Further, tlirombotie changes may found in the vessels of 
both sides, and free access to the whole of the pelvis is thou 
required. 

A practical difficulty in the application of this operation 
is th<' (luostion of diagnosis, llecognition of thrombo- 
phIobiii() changCKS in tlie pelvis by vaginal examination is 
by no means certain, and tlicso clianges are not invariably 
foxind ill cases wjiich are clinically pyaunic. And further, 
it. is not practicable in all cas(‘s to tie off or remove the 
affected veins owing to the (^xUmt of vessel involved ; yet 
the extcuit of tJie'Iesion (^taniiot be gauged without exposing 
the veins affect (id. 

It is impossible in the mea*ntime to estimate the valiflS 
of this operation ; of some fifty to sixty recorded cases the 
mortality has been 40 p(*r cent. (Lea), but it must be assumed 
that many of these were acute cases in which recovery was 
liardly to be expected. l\irther experienc(5 is necessary 
before it can be (Unuded whether or not this operation will 
prove to be of real value. « 

• 

Inflammation of the Mammary Glands^ 

(Mastitis, Mammary Abscess) 

• • 

Unless; proper precautions are observed during the pro- 
cess of suckling, the mammae may become infected by 
various pathogenic and pyogenic organics which gain access 
to it jjisuaUy through, supoi^cial skm-oraeks, or §pi!)£it}mes; 
possibly., through the djtcts which* 9pen., upon Ute nipple. 
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Bacteriological observations show that bacteria are prl'^sent 
in human uiilh in 86 per coni, of pregnant and 91 *'por 
cent, of lying-iji women. Some bacte^riologists liave stated 
that stapliylococei can often be found in the milk-ducts of 
liealth y nursing women when the glands appear to be normah 
ft scMMiis probable, therefore, that the importance assigned by 
clinical ol)scrvatioris to nipple-cracks in the production of 
mastitis has not been over-estimated ; for if these organisms 
may occur in the inilk-duets without causing inflammation, 
it must be thi'ir entrance into tlie lympliatics througli a 
wound of the surface wliich sots up the process. The physio- 
logical engorgement, (if tlu’j breast at the beginning of lacta- 
tion, which reaches its height (jn th(' fourth day, does not 
load to mastitis unless infection also occurs through one of 
the channels just indicat(‘d. The inflammation may occur 
(1) in the subcutaneous cellular tissue — usually under or 
near the areola {pre^manwiary ; (2) in the siibstaimo 

of f he gland {iutm-niammary ; (3) in the', sub-glandular 

connective tissue {relro-mammary ab>xe,ss) ; the last-named 
vari(4y seldom follows infection through the nipple, but 
usually results from empyaiina, or disease of the ribs. Tlie 
foci of infection are often multiple ; suj)puration frequimtly 
but not invariably ocemrs, and abscesses sometimes form in 
more than one, or even in all three, of localities just 
indicated. Mastitis may occur during pregriancy, but this 
' Is ran^ ; in tlie putwperium it most commonly occairs during 
tlie fyis.t two or three weeks, but may be met with much later 
than this. 

The onset of mastitis is attended with diffused redness and 
severe pahi in the afflicted gland, a rapid rise of tempera- 
ture, headache?, and other signs of g(?ueral malaise ; then a 
firm and very tender swelling anpears at some part of the 
gland. Suppuration may'^be attended by rigors, and the 
usual local signs — soft(?niiig of the inflamed area, w4th (edema 
of the skin, or nnlness and tension if the abscess is supei'- 
ficial. A pre~nvani7naTy abscess somefimes opens spon- 
taneously upon the surface or into a large milk duet, loading 
to the discharge of pus through the nipple. Sometimes 
both glands an? affected, but seldom simultaneously, the 
second probably becoming directly infected from the first 
through silclding or thtliugh lack c^f surgical cleanliness. 
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• • 

• T^eaPrnent , — The prophyluxis of mammary inflammation 
eonwsts in the proper management of the breasts during 
pregnancy and suckling, which has been alretidy described. 
When nipplc-cracks are promptly and tJioroughly treated, 
njastitis very seldom cjnsuos. If, owing to the death of the 
cFiild or for any other reason, the mother does not suckle, 
the nipples should be carefully disinfected in the manner 
described on p> 561, and the breasts protected by cotton-^ 
wool and tightly bandaged. If they beconu^ very painful, 
the bandage may be removed and an evaporating lotion {e.g. 
eau de Cologne and water) employed for a few hours, and the 
bandage then re-appli(‘d. A saline or other aperient should 
be given daily for the first two or thrt^e days. Continuous 
pressure witli the aid of free purgation will, as a rule, quickly 
arrest the activity of the glands. The local application of 
tiTicturc of belladonna and the administration of potassium 
iodide ar(‘ seldom required, but may hr resorted to if difficulty 
is experienced in arrest ijig the sc'creiioii. 

Tlic first sijuis of inflammation in the, breasts should# 
at once b<* met by tlio following nKsisures : (1) cessation of 
.suckling from fhe affected gland, tlu^ .s(»ci“id.ion being divxvvn 
off as required with a brcaslrpump ; (2) the h)eal application 
of moist heat (hot fomentations), or preferably of cold by the 
use of Leitor’s coils*, through which a stri‘am of i(‘ed watc^r o:in 
he run ; (3) JiUtgatioii. If the breast is extensively affected, 
or if signs of .suppuration bcciii* .suckling must be ontirelv^ 
suspended, ami the unaffected gland tightly bandaged under 
cotton^AVOol to secure even pre.ssurc. Suckling from a 
sui)pnratiug brea.st must be strictly forbidcUai, foi- the milk 
is probably always infected. Sup[)urating areas must be 
promptly laid open when recognised. The iiiiusions should, 
as far as i)os.sil)Ic, 1 j^ made jjarallel to the course of the 
jTrilk-ducts which converge upon* the nijrple. The abscess 
cavity is frequently multiloeular and of irregular •shape ; 
s^pta must bo broken down with tlie fing('r to ensur® efficient 
drainage of all [rarts of the cavity, anil a cRuptcr-opeiiing at 
some dependent part may be required. Rubber tubes .should| 
be used for the first few days and the cavity washed out dailyi 
with an antiseptic solution — e.g. carbolje-acid lotion 1-60.' 
Tonics such as iron and quinine are alwaJ^s indicated during 
convalescence, ^^i)lich may be prolofljjed when the general 
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health is unsatisfactory. The functional, adequacy of* th^ 
glhnd in a subsequent pregnancy as a rule is not affected, 
for the amount of gland tissue destroyed by suppuration 
is usually small. Sometimes, however, the gland is so dis- 
organised by multiple foci of suppuration that its remov^il 
becomes necessiary. 


Puerperal Haemorrhage : Secondary Post-partum 

, Haemorrhage , 

■t 

Hffimorrhage may occur at almost any i^eriod of the 
puerperium, and may be due to a vari(‘ty of different con- 
ditions. In slight cases it takes the form of an undue amount 
of bleeding during the first three days, undue prolongation t)f 
the hsemorrhagic stage of the lochia, or recurrence of bleeding 
after the lochia have become serous. Such cases may be 
due ^ to rejtention in th^^ uterus of a small portion of 
placenta or chorion, or blood-clot, which may or may Jiot 
become infected ; ((>)_ to ddkyed-^iuvolutiow caused by not 
suckling, or by gerieral ill-health ; to uterine conges^ 
ti gn caused by canliac or hejiatic disease, by backward dis- 
placement of the uterus, by getting up too soon, or ])y 
constipation. 

In severe cases a sudden severe hamioiThage may occur, 
or there may be continuous bleeding of nK'derate but not 
“’v-larming extent, or irregular profuse losses of blood. Such 
cases are due to sudden rehaxation. of the utej'us in the 
first few days of the j)uerperium from nervous shock ; U^ to 
the separation of retained pieces of placenta of considerable 
size, especially if they become infected ; (cj to the foriuation 
of a placental polypus ; (rfj. to puerperal inversion of the 
uterus ; j[g}. to the presence of new growths in the uterus - 
e.g, a fibroid which has beOome infected, or is being extruded* 
into the uterine cavity, carcinoma of the cervix, or lastly 
chorionepithelioma (deciduoma malignum). 

Severe bleediilg^ may occur in the second or third weeks 
ojHhe puerperijumirom the separation of a piece qf placental 
:4iisGue, Occasionally cases, almost equally severe, occur in 
Vhich there is no evidence of placental retention, and in 
which no other local cause for the haemorrhage can bo found. 
Iii thece cases there is probably a, deficiency , both pf tbipin- 
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T^oJbtj^ closure of the utero-pla(5ental vessels, and of retraction ' 
of the uterine muscle. Cases due to cither, of the two first- 
haentioned causes are to be treated in the same manner as 
cases of primary post -part um haemorrhage. 

The clinical association of chorioriepithelioma with tlie 
puerperium is of* considerate importance, and a shoj:t 
description of this disease is accordingly necessaiy. 


, Choripnepithelioma 

(Synonyms ; Dcciduoma nialignuin ; syncytioma malig- 
niim ; carcinoma syiicyiiale.) 

Chorioriepithelioma is a malignant tumour arising either 
ill immediate, or more or less I'emote, connection with preg-4 
nancy, and situated most commonly, but not invariably, 
in the juterus ; in this organ it forms a soft luomorrhagio 
growth occup 3 dng the usual site of the placenta — i.e. tJfie 
fundus and adjacent portions of the anterior and posterior 
uterine walls (Fig. 270). The primary growth may, however,* 
lie situated in the vaginal walls, the labium niajus, the 
Fallopian tube, or the ovary. The disease is (diaracterised 
clinically by the occurrence of irregularly recurrent and pften 
violent bjcmorrhagcs in the puerperium, following an abor- 
tion or, more rarely, a full-time labour ; tlu interval 
between the end of pregnancy and the onset of these sympr ' 
toms is, however, very variable! Other symptoms (juickl;^^ 
appear — viz. a foul discharge, progressive anaunia, cachn 2 ^ia, 
fever, and sometimes rigors. . Metastatic growths are quickly 
formed, and in many cases this tumour dcstro\^s life with 
almost unexampled rapidity. After much discussion, and 
many contradictory observations, it has now been definitely 
proved that it arises from.the chorionic epithelium, both 
layers of which are represented in the specific cellular 
elements of the tumour. It therefore is clearly of embryonic, 
not maternal, origin. ^ * 

Microscopical Characters —Tlixe c^ll elements which are 
typical of this tumour arc the following (Fig. 277) : j(i)Jlargq 
irregular midtinucleated masses of protoplasm (plasln^a]) 
in which cell boundaries cannot be rccegnised ; these are 
derived from the syn^tium ; (2) smfllLpolyhp draVcQ l ls wifcH^ 
l||.rge nuclei lying 4n closely^packednncA^ ; Jthese are derived 
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from Langliftus’ layer,- (3) large mouvftvielcatod QgllsjjAnd* 
multinncleated giant cells, collected in masses, or invading 
the stroma of the uterine tissues ; these are probably derived* 



from .both (1) and (2). In addition to thesOj elements, 
dehnitely recognisable chorionic, villi arc sometunes present, 
either of normal appearance or in a condition of hydatidiforn\ 
degeneration ; from these villi the origin of the three varieties 
of cells just described has been t racist J)y a number of 
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oHjseiToro (Fig. 27T). The tumour olomeiits show 
remarkable powersi of invaision ; they attack, the uterine 
•tissues, and perforate the walls of the blood-vessels (usually 
veins), and thus become disseminated by tlie blood-stream. 
Tliis accounts for the unusually rapid formation of metas- 
tases. The tumour tissues themselves coJitaiii much effused 



FjG. ‘277.- — OhoiioTiepitAiolioiiia : fiow Power; showing the origin of the 
l*lusniodi:i jind Cellular Kiomouts noni n Villus. (Teacher.) 


blood and tcjul to undergo rapid nociosis ; the grt^tcr part 
of tlie growth is usually found to consist ol! debris of broken- 
dowji tissue and clot ; only at llu? growing edge can the 
characteristic elements be found. • 

The striking resomblarice of tlio cell elements of this 
'tumour to the malignant or perforating variety of hyda- 
tidiform mole has been referred tg oifc a previous page ; this 
B.M. * 39 
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^Ico^-^titutes one of the chief difficulties in the microaOopio’f 
ulfsignosis of chorionepitKelioma. « 

* Cliniml Diagnosif^ — Cases of chorionepifchelionia follow- 
ing quickly been frequently mistaken 

^foFsaprfl™ with retention of placental tissue, and treated 
as sucIk Both conditions are attended with hemorrhage, a 
foul uterine discharge, fever, onlargeineiit of thc5 uterus, and 
the presence •within it of decomposing debris of tissue or 
blood-clot, dealing out tJie uterus brings a temporary^ 
.•inlproverncJit in cases of ohorionepitholioina, but sooner on 
lalcr th<'. symptoms all recur with severity, and tlie uterus W 
again found to contain considerable^ masses of debris, 
altliougl) completely evacuated at the firsi operation! The 
; rapid reproduction of decomposing tissue in the uterus under 
such circumstances is strongly suggestive of ehorionepithe- 
lioma. The ultimate diagnosis can OJily be mad(' by a skill ed 
m icrua copist, and in caries of doubt the whole of the tissue 
remoyecl from the uterus should immediately be placexl in 
normal saline ^^olution aiul sent to tlie pathologist with 
little dc'lay as possible. 

TreAitmeiih — tlu' only treatment which ' 
offers any ehancie of success, (jases have l)e(ai recorded in 
which this opc'ration has been sncc('ssful even after the forma- 
tion of dolinite •mostas.tasos in distant, parts. It should, 
therefore, be adviwsed in all cases liowev^er advanced, if there 
is a reasonable chance of fhe pfitient surviving tlic operatk e 
procedure. 


Reproductive Insanity 

Insanity may occur in association with »ill stages of the 
reproductive process ; it is' usual to describe as separate 
conditions the insanity eft lire^nancy, the insanity of the. 
puetyerium, and the insanity of lackition. Ca ses pc ourring 

^i x of lat^onr are classed ks yi ierve ^ai, tliosc 

liftto cases of insajLity of lat^lltipn ; this distinc- 
tion is arjificial, for puerperal involution is not completed at 
the sixth week, and lactation commences on the third day, « 
The term ‘ reproductive Jnsajut^^ mjary conveniently'' be 
used to include all three of these varieties. 

From the statistics of the « Lunacy Commissioners it 
‘ - • • *. .30-3 , 
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appears that, amoJig female patients in this country, caseji^J:)f 
reproductive hisanity form about 7 to 8 i)er cent, of the whole, 
the iuoidtmce being ratluM' greater In public than in private • 
institutions. From llie records of 251) eases of reproductive 
insanity from the C/Iaybiiry Asylum recorded by Jones, it • 
a})j[>ears that 21(> per cent, occurred during [iregiiancy, 40 0 
per cent, during tJu^ early piierpeiinm, and ;j2-4 per cent. 
l|iter than the sixth pu(^r])era.l \ve(‘k. With iK('gard to the 
causes of reproductive insanity, three points of special 
interest may be noted ; (1) about 25 per (lent. of all cases an', 
said to occur in sin gle vvomen, and in (;ases of insanity during 
pregnancy this prepoiuleraiua' is I'ven greater ; (2) in a 

considerable jiroportioii of ease's ocHuirriiig during the 
pucrperiuni signs of are ])resent. and it is 

possible that the toxic condition of the blood tiuis induced 
may determine the oiitlueak in patieuits siibjer.t to liereditary 
or other predispositions to mental instability ; (.*>) the sub- 
jects of insanity occurring in e.oiinection with lactation are 
usually in health by pn^vious child-bearing or by 
general causes. To these caus('s must be addc'd in all erases 
the general personal and lieredilajy (‘onditions wliieli favour 
the occurretictJ of insanity. Acconiing to (^'louston. tln^ 
frequency of jmerperal and lactational insanity is about- I to 
every 400 eontinement.s. • 

I Insanity in prcgneiney and in connection u iih lactation is 
ju'sually of the depre.ssc'd mehfnclionc type, and is associated 
with tendencies to suicide or infant iei(h' ; that occurring in 
the puerpcriuin is more often of the (;xalled, maniacal, 
type. Jji pregnancy, 80 per coni, of the cases occur aft(T the 
fifth month ; in the puerporiuni, according to Rigden, over 
90 per cent, occur during the first fourteen days ; in la(;t-at ion, 
cases occur with almost ecjual' freqiK^neyp from the second 
month to the end of the soc(fiid year. In puerpc'ral ca.ses the. 
most important premonitory^ symptom is sleeplessness, 
which is {jtbnost invariably met witli ; when associated with* 
headache and sliglit fever it js of still greater signifioaiice., 
The onset of the disease is often Un acute outbreak pf mania,; 
associated with great violence and restlessness. Depressed- 
types of insanity, however, may also occur in the puerperium. 

The prognosis of reproductive insanity is bettor than that 
of any oth^r variety of feisgwuity ; from 70 tq. 80 per cent, of 
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at*ea.s(\s arc said io rocovor. Thc^ premonitory sleeplessness 

(Uiil Jiod(lcu:lit‘ are best treated by lari^e doses Of alcohol and 

by Jiypnotie drugs. When ilu' disease fully manifests itself, 
iJie pati(‘nt should be immediately remov^ed to an institution 
• for treatment. 


Sudden Death in the Puerperium 

• * t^uises of sudden dtNith in the puerperium may be due to 
.sijjfcopc, or pulntouanj f inholism. 

i^ynvope. is. of eoiirs(\ most likely to oeeiir in subjt'ets of 
ehronic eardiac disease (either valvular or myoeardiac), in 
eases of profound chronic ansemia, and in eases wliere profuse 
Inemorrhage has ae(‘om})anied la})our or followed deliver3'. 
It IS well recognised that in eases of mitral stenosis or ineom- 
))elene(‘ the da»ig<'r is l)y no nu'ans own* when the child is 
; in a e()nsideral)le ])roportion of eases whieJi terminate 
fatally, eardia** Failun^ (uieurs in tlu^ first week of the puor- 
|>(‘rium. In sf)nu‘ rare instances sbi)j<*k appears to be the 
(•.aus(‘ of th(‘ syiKopi', and sudden death has been known io 
follow rapid empt .ying of the u1(TUs. as in. precipitate labour, 
in aj)[)arejit ly lu'althy persons. 

Sjmeo})(‘. fj'oili oavdkic diseasi' can only la? treated b^^^ 
eardiae stiimdatioji ajul the administration of oxy g en. When 
following })roFuse hamiorrhage or sueli grave accide-nis ^as 
rupture of tJie iit<Tus intravenous saline transfusion should be 
])erf()rme(l. 

Pulmonary embolism may occur during pregnancy, 
labour, or t he puerperium . it. may be caused by detachniont 
of a poilioii of clot from a hcuUhy thiomhosed .ute.rMie sinus 
bv' violent couglyng, by ^muscular exertion, or during a 
convulsion ; sometimes it ap'^jcars to bo spontajOeous. 
Pulmonary (miboli of this kind may contain a portion of a 
*chorionic villus fWhich has entered a uterine sinus^nd been 
carried thence to the lungs. jOccj^sionaftj' is 

caused by the injection of air into the uterus ; this has fol- 
lowed jiuerpcraL intra-uterine douching, or intra-ute^inc 
injections of gljrficriiie for induction ctf premature labour, 
when these procedures have been clumsily carried out and 
air pumped int^ the ut^us. Lastly, pulpionary embolism 
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. ina y occur in cases of phlegmasj^^ by detachment Qv a 
portiQp .of.thji IcjQiQjal iSroj^us. ^ 

l^ulmonary embolism may cause instant death, but this 
is rare. Usually some hours elapse during which certain 
symptoms develof) which vary according to the size of the- 
obstructed vessel. If this is large, extreme air-hunger 
(dysi)nopa), with cyanosis, and a rapid feeble pulse are the 
diief symptoms ; if the vessel is small, the symiJtoms 
resemble those of shock — jiallor, cold surface, and small 
feoble pulse, liecovery is not impossible in the latter case,' 
although naturally the ]>j‘ognosis is very grave. 

The only treatment possible is cardiac stimulation and 
administration of oxygen. 

Como, may occur in the puerperiiim in the subjects of 
diabet<{?s . in connection with qclajripsia, or from ggrebjal 
h^^mprrh atre. 
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■TIIK NEW-BOllN CHlliD 

General Management 

VViiKX tlie oliild has lioen doliveroil in a hnalthy condition . 
1.h(' ivspiratory [iiocoss is (‘oniinonc od alnu)si instantly' and. 
aflor a fc'vv inenVctnal gasps it crios lustily. Tlie mouth and ' 
throat should bo immodiatoly oloarod out ))y laying the child 
on its side and wiping <uit the limcal (‘avity and pharynx, 
with a. picHJo of \v(‘t cot ton- wool twisted round the little finger* i 
Delay in briNitliing oti the cliild's [lart may be overcome by * 
liglitly flicking by slapping its body, or by sprinkling tepijd 
wat(‘r on its fac<' and ch(‘st. When breathing has been' 
stalled the ey(‘S sliould be wiped wit h boric acid lotion (1 in 
4()) to fr<;e the lids from vernix ca.seosa, etc. ; if a purulent 
vaginal disch<ng(‘ l\as laeeu present during jn'egnancy, a 
solution of I in f.UOO porchloj ide of inercmry sliould be used 
for this jmrjiose, and afterwards I or 2 minims of a 1 per cent, v 
solution of nitrate of silver inlVoduecfl into the lowc^.r eye^jd 
with a dro|)per ; this pijocodure, introduced by (Jrede, is a 
reliable prophylactic against ophtluilmia n(‘onatorum (see 
p. ()4ti). 1'he cord may bo divided as soon as it has ceased 
pulsating, or earlier when respiration has been satisfactorily 
established. 'Two ligatures of twisted thread, previously 
boiled, siiould be ;i])pliod,^ouo ahout an inch and a lialf from 
the navel, the otiujr an incli fuiUier away ; that on the foetal 
side must bo lightly tied with care, and the cord theii divided 
*witli a pair ot similised (})oiled) scissors. Oarefa\antiseptic 
precautions arc roepnrod in lig?itui‘pig and dividing the cord 
on aecoiwit of the danger of umbilical sepsis. 

The infant’s bath is usually undertaken by the nurse, 
the medical man must see that the w^rk is properly '‘done. 
The amount of vernix caseosa varies greatly * when there is 
a good deal it ^an best be i-emoved*!^* the use of warm olive 
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oil and swabi^ of cotton-wool. Unless all vernlx is rem©.^cd^ 
from the folds of tlie skin at the groins and axilloe, cutaneous 
irritation will afterwards be caused. The infant may then * 
be placed in a bath of soap and water at a temperature of 
100' V. I^he medical man must afterwards c^xamine the* 
e.hikl’s body and make sure that i\o congenital defect is 
present, such as cleft j)alate (wliicli would hinder suckling), 
hernia, undescended testicle, or iinperforatc anus ; the 
immediate recognition of the latter dc'feet is a very important 
matter, both for the credit of the doctor and tlie chances ofc 
survival of the cliild. In the case of a ditHciilt labour, the 
possibility of o))stetric injuries to the head or limbs must be 
home in mind. 0(?casioiially an infant is boiTi with one oi- 
tw'o teeth .already erupted : tliey ai*e usually central lower 
incisors. The y)osition of the caput in liead presentations 
may bo noted for eoiifirmation of tin* clinical diagnosis of 
position. It must, however, be borne in mind that the 
position of the avpnt tends to change after birth by gravily : 
tfins if the child is laid iijarn .ts side the fluid in the caput 
tends to gravitate to the dependent, part of tlie scalp. 
The stump of the cord should be <‘Aamincd to make sure 
that the ligature is secure, the cut surface [)aiiited with 
tincture of iodine, and a sterilised dressing applied so as to 
envelop it ; or tlie cord may first bo dusted over wdtli pow- 
dered boric acid, and then enclosed in boiic* lint.. The 
scw/«rched linen rag which is‘popiilarly (nnployed in many 
parts of the country for this jmrpose is a very fair apjiroaeli to 
a sterilised dressing. 'J he nurse must take the greatest care 
to keep the cord surgically clean during the process of shed- 
ding. The child should, if possible, be weighed b(^for(3 Ix uig 
dressed, and it is w^ell to keep a regular rc*eord of its tompeia- 
turc, taken in the fold of the gro|n. 

It is of great importance^ that the new-born infant should 
be carefully ' protected from cold ; weakly infants are 
especially, susceptible to chill, the results of w'hich are often* 
serious. It should therefore, be kept w-ell wrapjied up in 
a cot warmed with hot-w'ater bottles ; the water U'^ed to fill 
the bottles must not be jnore than w^arm, and they must bo 
))laced underneath tlyc blankets on which it lies, as burning 
is very readily caused by comparatively low degrees of heat in 
young infants. Durinjj Uie«&st twenty-four hours the child 
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^ almost continuo\i.sly , and should be alio wed to lie quietly 

iiTits cot. It may be ])iit to the breast twice oif the first day, 
and three or four times on the second, for not longer than ten 
minutes ; a little secretion is in this way obtained. In 
'^addition, it may be given a loaspooufiil of hoiled water every 
three or four hours ; this will usually l)e readily taken, 
and serves to promote the cstablishim'ut of the renal 
secretion. Jf*the child is to be nursed, uo other food should 
be given besidcNS wliat is obtained from lJi(‘ breasts except in 
4he case of j)i(Mnaturo infants (see p. 628). Meconium is 
usually passed freely during the first two days ; tins con- 
sists of a viscid, dark grecTiish-bJack odourless material. 
Tlie ajiiourit voided is considerable, and for the first two 
days the stools consist of this material alone. The urine 
])assed during tin* hrst few days is usually scanty, distinctly 
yellowisli in ciolour. and not iufre(|ucutly it leaves a 
deposit of pijik urat(*s on tJie diaper. It nearly always 
c.onlains a traci* of albumen. 

Brea.st Feeding.- Tli(‘ proper iood for the n(‘W-born cliiW 
is its imdlier's milk ; unless detinite and valid reasons (‘xist 
for feeding it in some other manner, every child should be 
suckled by its mother for llu' first three to six months of its 
life. Tliis is bt*st for the ijifant because it is receiving a 
natural food suited to it?i six'cial reijuirements, and best for 
the mother bix-ause a pca-iod of mammary activity is a valu- 
able aid to tlie proc'csscs of involution in tJie genital tracjl. 
It must, liowtiver, lx? recollected lJuit (uises occur occasionally 
in whicli breast milk is abnormal in composition, the element 
most often deficient being sugar. In sucli cases the infant 
will not thrive on the breast. C)tlLer instances sometimes 
occur in which appariiiitly normal breast milk disagrees, and 
leads to seven* digestive c\^sturbauces, which at once yield 
Avheii an artitieial food is substitiited for it. 

Conlm-i)i(licaiions for iS uckimg, - -Thi^^o may bef briefly 
stated, and require little or uo comment : ^ 

• • 

General, (1) Pulmonary tuberculosis in all stages. 

(2) Valvular lesions of the heart witJi incom- 

plete compensation.* ^ 

(3) Rypliilis. 

(4) •Acute il^Liess of knjj Uiiid^ 
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Local. (1) Swero fisaums of tlio nipple. 

*(2) Acute mastitis, with or without fluppui^- 
tion. 

(3) Absence or marked defioitnioy of secretion. 

(4) Incurable retraction of themipples. 

Ihfimiile, (I) Inability to suck from feebleness or from 
cleft palate. 


Ccmipofsiiian mul Ch/micter^ of Human Milk . — Tlio reac- 
tion of human milk is alkaline^, but on expos\ire to the air it 
rapidly changes by laclic-acid ferimmlalion, becoming first 
neutral and finally acid. Its specific? gravity varies between 
1030^and 1034, and it contains about 88 j)er coni, of water. 
In solution are found sugar (lactose), certain nitrogenous 
substances (casein and a small propoi lion of laetalbumen, or 
whey prc3teid), inorganic salts (chloride of sodium, phosphates 
of lime, sodium, imtassium, and magnesium), and traces of 
free gases (carbonic acid, oxygen, nitrogen). 'Fhesc? various 
(Sronstituents arc constantly present, but tlieir proportions 
vary at .different periods of the? puerperium. 'Fhe following 
table has been compiled by (•amoron and Sbldimr from a 
recent series of observatioTis, and th(?ir results have been 
generally confirmed by others : 


Pinioil. 

HroliinN. 

K!.t. 

Siip;n. 

. 

~ 






l.st; WfcOk 

2 -O'V. 

2 - 8 '.\, 

."I’ l 

• f 1 Iff 

‘ 2 nil „ . i 

i 


*> ‘i'V. 

4 th ,, . 

1 - 1 % 

: 

r>'»% 

3 rtl month 

10 % 

1 2 -y% 



Mifii'i.tl S.-Llt,.s 


o:j4% 

0-27% 

t)-22% 

0 - 20 % 


An. analysis of 94 samples of human milk by Ctirter and 
Richmond, taken at v.aryii»g perfbds of tlfo first moiitli of the 
puerperium, gives the following arithmetical mean : 

' tl,’>ecifio gvayitj' ...... 10:(0 to KKM ' 

Water ........ ssoi 

Proteid 1-<)T 

Pat :i-07 

.Sugar 6-50 

Ash (sallij) . ()-2(i ♦ 

■ - ' '•> 

' It will thus be seen that the secretion of th<5 first week 
•contains 'the .Urgest proportion o^ proteids and salts ; afitsr 
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Ui 14 -period tlic proport ioiiH of tliceo conatitueuta ateodily ; 
jliAinlhb. Pat is fouml to increase up to the en<4 of the 6rst 
nioiith, and then to fall considerably ; sugar steadily ^ 
increases in proportion to the end of the third month. The 
ivorage ratio of proteids to carbohydrates (sugar and fat 
combined) is 1 to 3 J. tluman milk is to be regarded as a 
food of sonicAvhal variable composition, and it is probable 
that a corresponding variation exists in the nutritioiiaU 
rcqiiinmn'Dts or Ihc digcslhc capacities of infants. The 
mainrnary seen*! ion ()f a multipara bclic^cd to be less 
variable in amount and (‘(mstitiition than tliat of a primi- 
])ara. Slight variation in the pro])or1ion of protcid, fat, and 
sugar in hiiinan nnlk a])}iears to exert little infiuenec upon 
llie progress of iJie eliild 

'Phe daily amount seen'ted by the mammary glands is 
estimated at from l,Ot)t) to 1,200 giuinuu's. This figure has 
been aTriv(‘(l at from estimating the amounts withdrawn 
from the breasts by the infant at its f(‘eds {ride injfia^ 
Test-Fe(‘ds). The f)r(»^<M»ee of mieio-organi'^ms in llie milk 
ol healthy vomen Inis lieeii already numtioned. 

I)i(*t IS ail impoilaul factor 111 maintaining the process of 
lactation : food rich in proteids and cai hohydratcs, but 
sim[)le in tonn and aeconijiaiiicHl by a lihenil allowance of 
fluid, is best tor a nursing ^^omaJl. In such a dii't milk will 
oh\ iouslv form an impoitajit item. AlcoJiol is not necessary. 
Kruil and green \eget aides must be taken with caution, fis 
lliey liequently atfecl thc‘ milk aiic] cau^f* digestive dis- 
turhanees in the cliild. The greater number of purgative 
diugs also find their way into the lacteal secretion and act 
upon the eliild, easier oil l><*ing the eliiet exception. The 
quality of the lacteal secretion may be injuriously affected 
by nervous sliock,<tmiotion^ tits oi angei, hysteria, and other 
ju^ivoiis disturbances, hut we hav(* no precise knowledge of 
the nature of the changes w’liieJi occur in it. Frofli this it 
^follows that women (»f a pionoiinced emotional temperament 
do not make good nurses. When#m<*nstruation occurs in 
nursing women, the monthly j>eriod is accompanied by. a 
diminution in tlie total amount of the mammary secretion 
and an increase in the proportion of soluis. T|jb effect of the 
occurrence of pregnancy is variable, and often no inftuoiice at 
all appears to^b® exertecLby it otl tlie«maj:tl^mary function. 
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When suckling by t lie mother is impracticable fromithe 
first, or has' to be prematurely abancloniid, the infant maj^be 
brought up by artificial feeding or by a vwt-nnrse. 

Growth and Progress of the Child.--- The only true test 
of fsuccas'iful f ceiling ia the condition of the cliild. During 
first three <lays it loses weight owing to the evacuation of 
the nK'eoniuni and to loss of fluid through the kidiu^ys and 
. tile lungs ; this loss seldom exceeds 5 or (J ounces, but in the 
eliildof a prijnipara loss of woiglit may continue up to the 
fifth or sixth day owing to lardy establishment of full maTU- 
mary activity. The larger the infant tli(‘ greater is tiie ab.so- 
lul(‘ loss of weight wliieh occurs. At the end of the first week 
the loss ought to have Ix^en made up iind tJie weight at 
birth regained, but it is not niioommon for progress to lx* 
slower Ilian this. During the nmiaiiidiu- of the first montli 
a gain of 4 to 7 ounces a vv(‘(‘k is satisfa(!toi*y. 

Attempts have been made*, to cheek the progress of the 
child by means of iesf-feedft, i.e.. the infant is carefully 
‘Aveighod upon delicate scale.s immeiliately lyeforc and imme- 
diately after suckling. Observations upoji .serums of eases 
have shown that the amount of milk taken from iJie breast 
by the same infant at different meais varies to a reniarkabh^ 
extent, the diiTercncci being as great as I to 7 or 1 io 8. 
And, further, infants of ajiproxinialidy tlu' sanu* ago and 
wx'ightdo not eonsnnie the same quantity of milk in twenty- 
tonr hours. The large amounts oecasionally taken from llx^ 
breast by young infants without injury tend to show^ that 
the laipacity of tlio stomach inereases more rapidly than 
was supposed. Calculations of tlu' daily total made from 
a single test-feed arc quite unreliable (Forsytii). 

About the third or fourth day the eharaeler of tlx^ infant's 
motions begins to alt(ir ; the mecpniiim djsajqioai s, and faM’ial 
matter, yellow in colour, alkaline in reaction, and of the con- 
sistence of custard, takes its jilace. * Three or four motions are 
usually ^passed daily. Digestive disturbances immediately 
atfeet their character (sec p. ^131). The umbilical (iord sliould 
undergo dry ascjitic necrosis ; a line of demarcaticn forms at 
its junction with the abdominal wall, and about the fifth or 
sixth day, under normal conditions, it separates spontane- 
ously, leaving a small clean ulcer, which cicatrises rapidly. 
It is, however, npt v^v uncommon for theproot of the cord 
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to ifiylerfjo a moist form of necrosis witlioiit oflEerisivo odour, 
miff (indc^r tJiese circumstances separation may.be delayed 
tmtil tiu; second or even the third week. A cord iu this con- 
dition must be treated with the most scrupulous care, and 
kept cov(ir(id with liorii; acid or some other non-irritating 
antiseptic such as aristol. The skin of a healthy infant often 
(lcs([uainates during the lirst week. Towards the third or 
fourth day tiu^ iikin becomt^s of a yellowish tinge, and in some^ 
cas(‘s tlu^ (ton junetiva becomes siinilaily coloured. This is 
Uic •result of a ])hysiol()gical process of luemolysis occurring 
in the livc'r, and is not a true jaiindice, the jhgnient being 
flerived from llie blood, not from tlie biliary secretion. It 
passes olT in a few days, and is not associated with any 
unfavoiirabh'. s\ mpUjins. 

Artificial Feeding.- Two substitutes for human milk 
may l)(‘ (un ployed - viz., the milk of the (^ovv ami llic ass ; the 
com])arative composition of these tiuee is shown in the 
following tabU» (Kolcli) : 
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During rcH'cul years an elaborate slud> has been made of 
the composition of cow's milk and tlu* variations' which it 
undergoes. It has be(*ii found that, while llie average eom- 
])osi1i()n is as staled in tJio table, wide variatiojis occur in the 
milk of didercnl kinds of cows, and also iji ihe milk of any 
single animal from (Jay to d^y. By using the mixed milk of 
a herd, greater uniform it y of eoiftjjosition can be obtained 
Ihaji with tlu^ milk of a single animal. This is direeitly the 
cftfitrary of what was formerly bc]iev'’ed to be tlie ca^je. Wo 
have seen that human milk is ^Iso gubjee^ to eonsiderablo 
variations .in eomposition ; aecording to Rotch, this i^s 
especially the case with the proteids, which may vary from 
1'08 per cent, to 4*14 ])er cent, without producing any ill 
effect upon the child. It will accordingly be understood that 
the above table %^ts fortli^the avecagb^progortionrf only. 
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It may be said generally that cow’s milk tliffers .ftoni , 
human milk in being acid iu reaction, in containing o^n- 
sidorably less sugar and considerably more proteid, whild 
. the percentage of fat is about the same ; further, the proteids 
' of cow’s milk differ in being less easily digestible than those 
of himian milk. Milk proteids are of two kinds : caseiTwgen 
or coagulable proteid — i.e., coagulablo by the enzyme, of 
rennet, and whey jn-oteids or non-eoagulablo ])rolcids--j.e., 

t.hoi3G which remain in solution aftei’ Ireatment with rennet. 

I'he jKM'centage amounts, according to Koenig, are ; 

iruin.Hii. (.'iiw. 

Cascmogeii O LJ SS'>,, 

Whey protoitL ' . . . . r2;j% 0,);5% 

The practical result of this difference is tliat the curd of cow s 
milk is coarser and more ditlicult to digest than that of 
human milk. 

It must also be borne in mind that cow’s milk is liable 
to contamination with pathogenic organisms, and certain 
epidemic diseases, such as scarlet fever and diphtheria, may 
be propagated by it. From the use of such preservatives as 
..boric acid, which are often added to milk i!i hot weather in 
order to prevent the occurrence of fermenlaiioii, gastro- 
intestinal irritation may b(^ s(‘t up. And, further, tuber- 
culous disease is not uncommon in‘»cx)ws, sometimes affecting 
the udders, but more often the respiratory system. The 
?nilk of animals thus affected contains active tubercle 
bacilli, by which the disease may be s('t up in the infants to 
whom it is given. Fermentation may oticur in cow’s milk, 
rendering it extremely irritating to the gastro-intestinal 
mucous membranes. 

Ass’s milk more closely resembles human milk in com- 
position, not only as regards the proportions of its elements, 
;?but also, it is believed, ih the digostibilit3'^ of its proteids. 
The aniount of fat is, however, much less than in human milk. 
The reriarks made as to the contamination of cow’s milk 
apply equally to ass’s milk- The practical objection to the 
/ use of ass’s milk is that it cannot be obtained except in large 
towns, and its cost is prohibitive to all but the rich. Accord- 
ingly th^ staple substitute for human milk is cow’s milk. 

The 'preparation of cow’s milk for infant feeding is a 
matter of the, higjtifet ' practical impo<^tancc ; the two 
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^injjfiortaut step» are steriliBaiion, and 
offmposition. • 

* Sterilisation, — The simplest way to sterilise milk us 

it for ten minutes ; the boiling-point of milk^hs 220'^ .IT. Thi»:’J' 
•destroys all bacteria, including their spores. The objectidn#v 
to boiling are (1) tliat it impairs the flavour of the milk ; , 
(2) that it destro 3 \s certain elements, of unknown com*; 
position, upon whicli its antiscorbutic properties depen<^, 

Constipation, scurvy, and rit^kets arc believed to be produced , 

J:^y*its prolonged use. lloiliiig is therefore not to be advised. 
Thv second mctliod is to j>Iaee the milk to be steriJjscd in a,, 
water-bath, raise the water to the boiling-point, mamtaiii it 
at this temperature for twenty niiniitos, and then remove the' 
vessel containing the milk and allow it to cool* If tho milk- 
containing vessel is only three-fourths immersed in the 
boiling water the teinfierature of the milk docs not rise much 
above 180' F. - 'Ihis nuMhod is often spokem of as ‘ sterilisa- 
tion.' A third method is to employ a watei -bath in the same 
manner, but ti> raise the temptTaturc* of the water only to 
170'^- -1 75" l<\, and maintain it at thal tem[>orat\ire for thirty 
to forty minntes. The l(miperatnre of I he milk wnll be about ^ 
160^' F. This is often (*al1e.d ‘Pasteurisation.’ ‘ Stcj’ilisti- 
tion/ so-called; d(‘str(\ys practically ^dl germs except the 
anthrax bacillus. •but dors not destroy theur spojcs. ‘ Pas- 
teurisation ’ produces muc‘h tho same result, aiid if repeated 
two or three times, milk may^ Be rendered absolutely .steifie 
ill this manner. Unknown chemical changes aio induced in 
milk by heat, and it is llieiefore desirable to emploj^ the 
meth^ in whicli The temperature used is the low'est. 

Kx])erionct5 of the use of sterilised milk has shown that it 
loses some of its nutritive value in the process. 

Jf a fresh and, mu'ont^minated supply of milk can be 
obtained, ’this is preferable to method of sterilisation, 
but it is agreed that the ordinary milk supply of nwBt towns 
ibsolutely rccpiires to be sterflised. * ^ 

Modification. — The composition^ of cow’s milk can be 
approximated ,to that of human milk in respect of the 
proportions of the principal ingredients. Fii-st the miye’is 
diluted to reduce the percentage of prgteids to about brie- 
third ; this will he done by adding two parts* of diluent to 
one of milk. But this procedure nvil!: reduce the proportions 
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of fat and sufiar to a point inuch V)clow their level in huirfan* 
milk ; therefore fat in Ihe form of cream, and augalr.in Ske 
form of lactose, arc added to the diluted milk in order to* 
bring up thoir proportions to the proper level. Thus, if 
one part of milk is diluted with t wo parts of water, the pro-* 
tckl in the mixture will be about \ .1 j>er cent. ; this is a little 
too low, but ikmust be recollected that the proteids of cow's 
inilk arc less easily digested than those of. human milk. 
Cream a.s sold at dairies varjos ill (Jt‘rcciilago of fat which 
it eonlaius from 10 |)er cent, lo 20 per eent. ; when in tin; 
case of (\elicate children accuracy is dosirabk^, the fat may be 
estimated at a laboratory. A sufficiently exact 10 ])cr cent. 
(■i*(*am can be prepared domestically by allowing a quart 
of fresh whole milk to stjnid in a (piart measure for six 
liours : the upper eight ounces will consist of 10 per cent, 
eream ; or, if more exact proportions ajv d(‘sirtil)le, a sepa- 
rated (eentrifugalised) standardised cream of 10 per cent, 
can be obtained from most of the large dail ies. By dilution 
cf one to two, ihe jiroportion of sugar in midc is reduced to 
about one-fourt h of the requirerl amount. A little is rephwjed 
by the ad<led cream ; the remainder can be made u[) with 
lactose. 

Although the projmrtioiis of the ehic4‘ ingredients can be 
thus adjusted, certain dilTeronccs will remain- vi/., the acid 
reaction, and the oompaiativoly high jHUcciitage of cascin- 
o^en (coagulable proteid). Tlie reaction can bo adjusted by 
using lime-water as a portion of the diluent : the digesti- 
bility of the proteids ean be incr€*.asc*d by the use of citrate 
of sodium in doses of one grain to each ounce of the prepared 
food. This salt po.sso.sses the useful ])roperty of ictardnig 
the eocigulation of all forms of albuin<ui. 

A modified milk suitable for the first vveek of infant life 
may therefore be made uji 'as follows : 

Whfilo milk . ■ . . . 

Water ■ I. . • • ■ l'‘i «/*. 

Lime-watei* . , . ^ . . ]J<i55. 

Oroam (10%) . . . ‘2J drs. 

Laetose 2 tablespoon ails 

(Jitrrite of soda . . . ‘20 gi's. 

The pint of food thus prepared is sterilised before use by 
one or otlier of th^, m^fUiods just described,, The most con- 
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^vc^ioiit apparatus is that of Soxhlet (Fig. 279). During its 
first week of life tlic infant requires about ten feeds in twenty- 
• four iiours. Into each of the ten bottles i)rovided sufficient 
of the feeding mixture is poured to make one feed. All tho 
^bottles are siinultaneously heated in the water-bath to the' 
temperature desired and their mouths closed with the special 
rubber ca]) supplicrl. They are then removed, and as the 
contents of the bottles cool the rubber caps become drawn iij 
by atmospheric pressure, rendojbig them practically air- 
Thus the day’s supply is prepared without undue 

trouble. 

The amount for each feed during the first week is ounce. 
At the l)eifjnninir of the second wec'k the amount is increased 



ri(i. 279.- ' -iSgxhlciV Millt Storilistjr. 

to 2 ounces. The feeds should Ik* given ev(*i’y two hours in 
the day, and every three lo four liours at night; after the 
fourlh week 2.1 buncos can be given at each feed. The 
degree of concentration should be gradually raised thus; 
third week, milk OJ, diluent 13i ; fourth week, milk 8, 
diluent J2 ; sixth^week, milk 9, diluent 1.1 ; eighth week, 
milk 10, diluent 10 (in 20 onnc(is)? Whole milk can generally 
be given to an infant thr(‘e months old. ‘ • 

• A ))ottle, with a large rubber teat and withAq/) tubing, 
should be emi)]oyed ; afljcr tl^o botTle and the niblwr 
teat should both be boiled for ten minutes, and kept immersed 
in boric acid lotion until again required. The infant’s mouth 
should receive the same attention as i4 breast feeding. 

Healthy infants with normal digestive capacity almost 
invariably thrive upon this method*of feeding, .Sometimes 
• * • * * , 40 
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infants are unable properly to digest cow’s milk, and spftie ^ 
further modificailoijt is then req[uired. When the inf ant is n^t 
properly digesting its food the stools, instead of J^ing of the * 
smootli, uniform consistence of custard, become more or less 
granular or even lumpy, and frequently, from fermentation,* 
they become green in colour and acid in reaction. Looseness 
or diarrhoea usually accompanies these changes, but some* 
times there is constipation. The infant is restless, or some- 
times cries after feeding, instead of falling asleep, as is the case 
in health. Colickj'* abdominal pains often occur, indicated. . 
by loud crying or screaming, in which the legs are firmly 
flexed on the abdomen ; often the spastu of pain is relieved 
by the escape of a little flatus. At the same time the infant 
gains little weight, or. may actually lose weight. Under 
such circumstances cow’s milk diluted and modified in the 
manner above described, and then peptonised for periods 
varying from ten to thirty minutes, may be used ; or the 
j>reparation sold as ‘ humanised ’ milk may be substituted 
for it. This preparation is easily digested ; however, infants 
gain in weight but slowly upon it, and its /use for prolonged 
periods is undesirable. In severe eases a very useful sub- 
stitute for milk may be found in a mixture of whey and 
, cream, usually called the ‘ whey-ci*eam mixture.’ Whey 
differs from whole milk in being almost entirely free from the 
coagulable proteids, and in containing but a small percentage 
oS fat. The composition of Whey, according to Koenig, is as 
follows : 

Protoid . . 0'S0% iSiilts ... . 0‘03% 

Put . . . 0-;i2% Water . . 0:i-3S% 

Sugar . , . 4'y0')ji 

The jwoteid elements which are itiost difiicult to digest 
having been eliminated, tjiis fo6d is ve/y suitable for pre- 
mature ..or delicate infants, and may be given in the propor- 
tions of whey jiss., cream sj. for each feed. The mixture 
ifiust of 'course be»sterilised. 

; In America a systehi of Saodilying cow’s milk by labora- 
. ttSry processes, so that the various ingredients may be com- 
bined in . any required proportions (humanised: milk), has 
been adopted, and it is customary for the physician 
' td'^rescribe the exact qpmpositi^ Of the milk he oMets, and . 
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vafy it from week to week as he may thii^ desirable. ' Suoh 
4nethods can only be employed by spcciaUsts, bat a prepara* ' 
tion known as ‘ hnmauisod milk ’ can be obtained from the 
principal dairies, wbich will be found more readily digestible 
than ordinary cow’s milk, although its exact composition 
and mode of preparation are not known. Swiss condensed ' 
milk may bo used as an altornalive to sterilised cow’s milk ; 
m the first v'^eek the dilution should be I to 16, rising Jio 
1 to 12 for Jihe remainder of the first month. The addition 
o| sugar is unnecessaiy. Dried milk prepared by rapid 
evaporation, such as ‘ Gla.xo,’ forms a very msefitl substitute 
for fresh milk : the food is prepared ,from it with boiled 
water, and is free from l>actcfial eonlauiiuation. 

Mixed Feedittij- WJien the mammary secretion is insuffi- 
cient in quantity for the child's needs, but otherwise suitable, 
ai’tificial feodiim should J)e used in addition, bi'east and bottle 
being given alb'inalcly. or the one in the daytime, the other 
at night. Infants thrive well njion this method. 

Wet-nursitjg. — If serious diffienliy is experienced «n 
feedmg tlio infant upon cow’s milk, and a.ss's milk is not 
available, a wet-mirs(' is tlie only remaining alternative, and 
the value of this nu'thod (»f feeding delicate infants cannot 
be over-estimated. It would be much more widely employed 
but for the difficulty, so frequently experienced, of obtaining 
the services of a suitable nurao. 

The selection of a w^t-nufse throws a serious responsi- 
bility upon the medical man. He must be satisfied that the 
breasts are .secreting freely, the nij5ples healthy and well- 
formed, and tho*genital organs healthy. The nurse and her 
child must both be free from any taint of constitutional 
disease, such as syphilis and tubercle. In addition she must 
be of good physique, with^sound teeth, cleanij' in habits and 
of good moral character. It iff therefore necessary foi* the 
medical man to make a complete phj'sicol examitiation of 
•the mother and her child before selectmg a wel-nurse. It 
is difficult to obtain the. services pf wo*men of respectable 
charactei^as wet-nurses, and in any case the greatest cai^ is 
required to ensure against frauds which a candidate may* 
easily practise, as for instance, the substitution of another 
child for her own. A syp^tic infant mast not be brought 
up by a wet-n\jrBe. - • .* 
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If there is any doubt as to the nurse's freedom frolb « 
syphilis, tlio Wasscrtnaiui test may be applied. 
-."Management of Premature Infants. — PreTnature infants 
are distinguished by being below the average length and 
weight, by deficiency of siibcutaueous fat, by persistence of • 
lanugo hair, and by a low degree of vigour, as compared with 
the full-time healthy child (Figs. 280 and 281). 

^ Much gi-eater care is required in the management of an , 
infant three or four wtclis promature th.an of one at full 
term, for prematurity implies a low heat prodiiction and • 
indifferent digestive activity. Incubation of premature 



FUi. 2S0. — I'l'OHiatiiiHj iiil'aiif, ■weight -I Ihs. The skin is much 
. wrinkled, and the child is crying feebly'. 

infants has been much employed, hut it is doubtful whether 
it is really necessary, except in the case of infants of not 
more than throe pound.s’ weight. The incubator generally 
used m tliis country (Fig. 282) is heated by hot-water bottles, 
which arc placed in a clohcd chamber under the infant’s 
bed ; ventilation is permittetl by apertures of entrance 
which communicate with this chamber, and apertui-es of* 
exit under the roof ; a thern\pmetpr fixed to one of the glass 
walls enables the temperature to be kept under olt^ervation. 
A fairly uniform temperature can be maintained (about 85° 
to UO” F.), but ventilation is very imperfect, and the infant 
undoubtedly 'suffers from want of fresh air. Experience 
.shows that, with infants oi overjl^ree pouijds equally good 
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5P«?ulfcs may be obtained by keeping the child in a wann, 
well- ventilated room (about 70'’ F.) ; it should be screened 
from draughts, and the bed in which it lies can be kept at a 
temperature of about IOC’ F. by the user of hot- water bottles 
rolled up iii blaulcels. The child should not be dressed in the 
ordinary manner, but wrapped up in sheets of cotton-wool or 



FiO. 2S1. — iiirsuii, woi<rht R lbs. The Diitlinos of the 
taco lire roiitidcil, thoi-i- are t'uw wrinkles, and the ehild i.s 
oryiiig lustily'. • ^ 

Gamgee tissue. It should be disturbed as little asf possible, 
•and, although bathing is not advisablt^ the sloa may bo 
kept clean by the daily use of elivc^)il, with which the whole 
body shQuld bo freely smeared ; this probably has al^p a 
certain nutritive value, some of the fat being absorbed, by' 
the skin. • ^ 

Feeding may present some difficulties. Premature infants 
weighing four ^o five pounds oau’usualW take* the breast 
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Mtisfactorily ; if not, the breast milk may during the fiS-st 
few days bo withdrawn by a bi*east-pump, and administered. 

’ with a spoon ; this, however, cannot be continued for long. 
It is well to begin th'e feeding 'of a premature infant without 
s;.dqla;y, and the whej’’-cream mixture (see p. 620 ) is the best « 
inartificial food for the first two or three days ; of this a tea- 
■ spoonful may be given every hour, until the breast secretion 
is^ available. These infants sleep nearly contifiuously, and 
must be regularly j'oused for their feeds. When breast milk 
cannot be used, the amount of whe.y and cream should be 
increased to half an ounce evei-y tAvo hours by the end of the 
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first week, when a modified cow’s milk may be substituted 
for it. Cow’s milk when used must be given more dilute — 
i.e., with a larger proportion of water — than in the case of a 
' full-time chad, and the strength .must be very cautiously 
' increased. Sodium citrate is particularly useful in assisting 
.'the diges^op of the caseinogen. The amount and conoentra- 
' tion of the food shojild be very cautiously increased. If the 
■; child cannot suck, through a t€*it, the food should be tlropped 
■ gently and slowly into its mouth through a glas» pipette. 
'^Sometimes premature infants are at first too feeble to 
'.aWaliow,and l^iey nrust then be fed through a narrow soft 
rubber oatl^eter passed into the stomach. 

jhremature. infants las® .is^mparati vely littJe yeight durag 
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•tljp first week, ais the amount of meconium and urine which * 
they pass is small* Even when no difficulties in feeding are * 

* eiicoiinteriHl the* rate at which they gain weight is very slow 
for the first throe or four weeks. 

\ Digestive Disturbances. — Tn breast-fed babies digestive 
disluvl)anceK arc rare when the mother is healthy, the con- ' 
dition of the maTumary glands satisfactory, and the neces- 
sary preoauti(fns arc observod in keeping the nix:>ples and th# 
child’s mouth clean. In bottle-fed babies they are much more 

•cohimon, and arc due either to the kind of food in use being 
lllliSUitablc tu llu; child, vr from failure to observe the 
necessary rules of cleanliiies-^ already laid down. Digestive 
disturlianocs are indicated in infants by abdominal symptoms 
such as colic, vomiting, constipation, or diarrhoea ; ■ by the 
parasitic eruption known rfs thrush, and by loss of weight or 
failure io irici*ea‘-e in weight. Colic is indicated by attacks 
of violent screaming, in which the legs are drawn up to the 
abdomen ; the attacks a?o often suddenly relieved by the 
passage of flat its. Vomiting after feeding may be duo to the 
infant having over-Hlled its stoma(*h or taken its meal too 
quickly ; sometimes it is due to the food containing an excess 
of fat. In cases of [H'r&isteut vomiting the possibility of 
pyloric stenobiH inn.^l not be overlooki^d. This condition is*" 
characterised b;v *frequeflt atlac*ks of vomiting, in which the 
ejected food is Hirown out with remarkable* violence, the 
so-called projectile vomiting, \Vheirtliis sign is not ])res>tfht, 
phy»sical evidences of dilatation of the^stomacli may be found, 
the peristaltic wave crossing the epigastrium from left to 
right being fairly*charaetcristie. Diarrhoea is usually accom- 
panied by a greenish discoloration of the stools, the result 
of an acid fermentation, and sometimes in bad ca^es they 
contain fragment^ of undigested milk curd, ft also usually 
causes redness and irritation of the skin around the anus, 
which may spread over tlie buttocks and inner sidbs of the 
thighs. Thrush is characterised by the a^pearanc^of a crop 
of slightly elevated, circular, white^spots in the mouth and 
throat, amd sometimes within and around the anus. They 
are due to a fungus— affneawa— whicli can bo readily ' 
detected by the microscope in the scrapings from the^e 
patches. Tt is always accompanied by some or all of the 
symptoms of ^«turbod pP i^^uiry the Condition 
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can usually be traced to the use of dirty bottles oi' teats^, pr ^ 
to lack of attention to the child’s mouth. Wasting front 
UKlSUitable feeding must he distinguished from constitutional 
conditions such as syphilis. 

Digestive disturbances are to be treated not so much by 
drugs as by regulation of the quant ity and quality of the food, 
and by strict attention to cleanliness. A common error in 
syrtificial feeding is giving the food in a too concentrated 
state ; no rule will apjily to every ease, and increased dilution 
may often be advisable even when tin*- food is apjiannitly not 
too concentrated, 'i'he poor often administer starchy food 
to very young infilnts ; this is quite unsuitable, for the 
atiiylolytic digestive ferineuts are undeveloped in the infant. 
Another common error is the use of artificially prepared 
patent foods for infants : these* are all deficient in fat, 
which is one of the most u.soful and most easily digested 
elements of an infant’s food, and wasting is accordingly very 
apt to occur. Barley-water oi- rice- water may be iiscmI instead 
of plain water for diluting tlio milk in digestive disturbances. 
If the child does not llirive on cow's milk jireparod in tJie 
manner described, a w'et-nurse or a supply of ‘ Juimaniscd ’ 
milk or of ass’s milk should be obtained instead. Constipa- 
’tioii can often be relieved by a slight alteration in llie food ; 
increased dilution or tlio addition of*an excess of cream will 
often suffice. Diugs should be avoided, bur 5j. of olive oil 
may be given occaViionally wdicn required. JliaiThix^a is best 
treated by a single dose of a mixture of castor oil 5ss., with 
olive oil followed tiy a change of feeding. Severe cases 

of diarrhoea with voniiting may be treated as follows : a toa- 
spoonful or two of boiled w^atcr (warm) every hour for twelve 
hours ; then a teaspoonful of w^hey every hour foj‘ twelve 
hours; then two teaspoonfuls of ^ the whpy-crcani mixture 
every hour for tAvelve hours.*'' Tlunsh needs no si)ecial treat- 
ment beyond the cleansing of the mouth with boro-glycoride, 
and attention to the food and to the condition of the bottles ' 
and teats. 

^Aepte gafstro-e7iferitis may result from persistence in 
''unsuitable feeding, or from infection of the alimentary canal 
by contaminated milk. It is almost unknown in breast-fed 
babies. It is one of the most serious disorders of early 
infancy, aiicl.is attended by a high mortality. The chief 
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•syjmitoins are persistent vomiting and diarrhcea, 'wHh 
ct)llapsej indicated by coldness and cyanosis of •the face and 
* limbs. There is usually great irritation and some excoriation 
of the skin of the buttocks, and general cutaneous eruptions 
varied types and distribution are often pi’Csent. The 
treatment is, in the first place, to stop the administration of ^ 
food entirely for twenty-four to forty-eight hours ; during 
this period sterile saline solution may be injected under th^ 
skin/willi strict antiseptic precaution, in small quantities of 
•{ibhut I ounce every tliioe or four hours. Then boiled water 
or albuineii water in small quantities should be given, and if 
a wet-nurse cannot be obtained, the wjiey-cream mixture 
may be cautiously given or well-diluted peptonisod cow’s 
milk. The question of food is all-important, drugs bt*ing of 
little use. 


Obstetric Injuries and Diseases of the Foetus 

Asphyxia Neonatorum (St ill-birth). — Asphyxia, which 
literally means pnlsele'ffiUfSrH, has come f)y usage to moan 
interruption of the r(‘spiratory fuiicliori, and is now used in 
this sense only. Asphyxia in the new-born child may arise 
in utero from com i)licat ions of labour, in which case the child 
is horn asphyxiat(M (iiitra-uterino sullocation); or it may arise 
from fail lire to establish pulmonary respiration wlien born, 
in wliicli eas(5 the asphyxm comes on after delivery. 'Rie 
latter is very rare, the fornu'r is common. 

Respiration, as it is found inthefentus in utero, consists in 
a gaseous exchaiij^ between the foital blood and the maternal 
blood effected through the placenta. Therefore anything 
which causes ijitcrrujitJon, partial or coinpJeto. of the placental 
circulation, either^ fcetal, ^through the villi, or maternal, 
through the inter-villous spaces,® will tend to induce intra- 
uterine asphj'xia. The following conditions may acct)rdingly 
t?ause it : {a) Pre^natwe detachment of the plachi^t (ante- 
partum h^emorrhage). (U) Co^pre^sioti of the >€ord -(cord 
prolapsecUor tightly coiled round the foetus, or caught by tjie 
after-coming head), (c) ToniQ uterine ctmiraefion, causing 
continuous compression of the placentt^. These conditions 
may all be complicated by blocking of thefaetaLair^pamiges- 
with from 4 pretn^ture respiTixtioh in dufe either to 
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cntaneoxigjfUinulation (breech cases), or to partial int^r-* 
feretico with the placental circolation, which* by causir^ 
accumulation of carbonic acid in the blood, stimulates the ' 
respiratory centre before paralysing it. 

Failure to establish the pulmonai’y respiratory function,' 
after birth may be due to (a) head injuries causing inter- 
ference with the action of the respiratory or vaso-inotor 
^ntres in the mediilla ; and (6) such congenital defects as 
st^nosia of the trachea or the pulmonary artery. ObviOusly 
oases may be met with in winch the causat ion is oomj)le3f~ ‘ 
e.g. blocking of the air passages A\illi fluids may be associated 
’ with injury to the head I'eceived in difficult labour. 

The asphyxial phenomena in new-born infants will 
depend in the main upon the extent and duration of the 
interference with the placental circulation which has pre- 
ceded deli'^ery. The commencement of the process of 
asphyxia is oliaracteriscd by cyanosis and high blood- 
pressure ; this phasQ^ih commonly known as cyanotic or blue 
a^hyxia. Later on the blood-prcssuio is leduced, the cir- 
culation fails, and the skin becoin<*s pale ; this phase is called 
pallid or v'hiie asphyxia, and is, of course, more seriou>’ than 
the former. 

Cyanotic Fo?wi.— This form of asphyxia is characterised 
by the deep blue or purjile lint oi^ the slcin, and by other 
appearances suggestive of suffocation eg halt-opened eyc- 
li^ and injected conjunctivso ; theie is also slight museular 
rigidity of the hmbs, with preservation of the cutaneous 
reflexes. The heart usually beats vigorously, and its move- 
ments can be readily seen and felt throug*h the chest-wall ; 

> sometimes in more seveie cases only feeble cardiac movements 
can be detected. 

Pallid Form . — ^In this form th^ skin is l^lanched, the limbs 
arc fla ccid from complete ‘loss of muscular tone, thc_cyea 
c losed. tfa ej>upil8 dilated, the umbilical cord almost pulseless, 
and the carj^C ji^vements feeble ; they may be unrecog- 
nisable except by the stethoscope. All the _ ^flexes, siipor- 
ficj,ai^d deep, are lost, the sphincters often being relaxed 
* BO that urine and meconium escape. 

In both fojms the child makes no voluntaiy movements ; 
bence the time-honoured name of stUl-birth applied to the 
condition.' * 
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JHHe probability of the child being bdrn.^liy^ ^ 

pf asphyxia may be sometimes foretold dnriti|; 
direct be. afforded 
and ©nfeeblement of the foetal heaiiz-spimds, pr/ 
ptfissage of meconium in cases other than bixjeeh presentatit ... 

In breech presentations, difficult forceps oases, and . 

ante-partxim hjpmorrhage, there is alwaysian ipcieaaed 
of still-birth. •Accordingly, under all such circumstance^ ♦ 
preparations for resixscitation shoukl be made before delivei^i ... 

■ * treatment. — ^The first stop is to clear the mouth 
throat of fluids ; tlx is may be done by laying the child 
side and wiping out the throat w'ith pledgets of wet eottou^-^ ; 
wool ; or by holding it xi}) ixy the feet for a moment or two sd^; 
as to allow retained fluid to escape from the throat; In ay.- 
case pf- cy:ariotic asphyxia attention may thpp bp^^sple^'’ 
dlrectcdLto.excitiug.the respiratory centre ; in .a. 
asp hyxia , x^ardiae is quite as important as respiratory stimu<*. 
lation. The Ircatiucnt of tlie two conditions is accordingly-,, ' 
somewhat differc?nt, . , , 

In cyanotic aspliyxia, when the heart beats strongly’,'; 


vigorous measures may be adopted, such as sprinkling the 
che st w ith cqld..water, flicking the trunk xvith a, tpwcl dipped ’ 
in cold water, or momcntaiily immersing tlie trunlc and lijj^bs' v 
of the child in tejnd and warm baths alternately (temperature ^ 
about iinci F.) ; or,^while in a warm bath, cpld.wsitter 
inaj^ be sprinkled ovxu* its heiwl. ^As the cutaneous reflox^, .' 
are preserved, these measures xisualh^ j^roduee a consideriable^ ■■ 
S. effect upon the respiratory centre. If to excite ai^y . : 

^ Jgspiration mxxftt i)§„ ixt..nupe jgnjj^ycd. 

rien, in this fomi, the cardiac pulsations are feeble at thei 
^itsoi. ar^ojayi. respiration. be begun as soon j^'S the ' 
jtilroatjias been ejejj,red. • >■ > > 

* in. asphyxia the greatest care must be taken .th- l 

preserve the body-heat and tajnaiutaiikthe .circyJ4tfch.-;;rA 
us^l method is to imnierse the^infant’s bofa-in. a Hfai^^il^ ■ 
• (12^ F.) for several minutes, holding its head clear, g;ent le^ 
f riction beilag Avsed,taQaawluleJ»,the..tmnkjin<^ ; ^ 
goj^t^iaiisssssa^ che,at.bet»!^4J6h«i-Niid8^ ■; 

and^en.cijlq'wing the chest-'walLtQ.reeia«4<‘a.ria^cial~teBpi^ 
tion -jm ay tie prftctised .at the same time. Or the child may;| 
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ct*taa.ooi^a^tun^g^j.jj^j^ q£ , j f,j ^varm saline solution yia^ 

16161166 (\itanpous stimulation of the ivspu’atSryl 

accumulate* a-- tin* cutaneous reflexes are lost?| 

respirato 

Far 
after ’ 

fero* ' 

oenti - ' 



‘2SIJ. — Ssthultze’s MotHod of Arliiicial Rospirntitm. 
I ^ First or Inspirattny Posit it m. 


I apd,. accordingly artificial respiration, should be begun with 
as little delay as possible. 

JtfrJ/i-orf.s (j^ Artijicial RenpiraMon . — ^While many may bo 
practised upon the adult, only three arc of practical import- 
ance in tfi.0 case of the‘new-born child. o 

' L* 1. 
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• £1) Schnitzels Method, — The body of the child is held by ' 
the shouWerSj the thumbs passing OVM thft (ilaviCteSj tUc 
' fingers supporting the back ; the ulnar margins of the hands' 
are sufficiently separated to allow the head to lie between 
them hi a position mid- 
way between flexion and 
extension, so as to allow 
free passage • of air 
through the glottis. This 
m the first or inspiratory 
position (Pig. 28;i) : the 
lower limbs hang down, 

HO that the trunk is ox~ 
tended ; in this attitude 
the diaphragm is drawn 
dowm to the lowest possi- . 
bio level, and air is thus 
drawn into the lungs. 

The body of tha child is 
then swung lightly into 
the position whowri in 
Fig. *284 ; this is I lie 
second or expiratory posl- 
lion. The trunk Is now* 
flexed, and the weight of 
the lower liml)s and the 
abdominal vis(^era is 
thrown upon the dia- 
phragm, causing ■•it to 
ascend and expel air 
from the lungs. Next 
the body of the child 
is allowed to fall back 
gently into the first posi- 
tion. The head must 
be licM steady by the ^ristj during ^hese movements, 
and not allowed to fall forwards against the chest, or the 
pafeage of air through the glottis wdll be impeded. T^e 
movements should bo regulated so to produce about 
twelve to fourteen respirations a minute. ^The reversed 
position of the jaunk in^thc expiniftory inoveineYit is also 
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i'l( . — Scliultw’s Method of Aiti- 

lioinl Uospiiution. Second or Ex- 
piratory L'oeition. 
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useful in promoting the escape of fluid from the air-passage»i 
When the body is thickly covered with vemix a handkerchief 
or towel must be used to hold it securely. ' 

(a) Syh^eaur’s Method, The child’s body is laid on its 

baok, a pJlow being placed breath the shoulders, and the 
head allowed to hang over the end in a position midway 
between flexion and extension. If neeesbaiy the body may 
bo kept warm by ]ilaoing beneath it a hot-water bottle well 
protected in a blanket. The tongue should bo pulled out 
<with the corner of a handkerchief, and an assistant is required 
to hold the feet steady (Fig. 285). The aim.s are then seized 



Fio. 285. — iSilvoslfi’s Mctluxi ol Ai^ihuU B<.spii,itioii 
Fust 01 Tnsimatoiv J*osii'on 


u 


a 



by the elbows and gently but firmly oa/ried round by an 
upward and outward sweep until they lie at the sides of the 
head (inspiration) ; next tho arms arc pressed against the 
ohest-wall (eiipiration) (Fig. 286). These movements are 
made at about the same mte as in the former method. 

Tongue Traction .— seizing the tip of tho tongue in tho 
comer ot a huudkerehief, and pullmg it firmly forwards, 
traction is mode upon the larynx, and this powerfully excites 
the Respiratory centre ; a distinct gasp usually follows imme- 
diately. By repeating traction at regular intervals respira- 
tion may be maintained in favourable cases. This reflex is 
often preserVed after all the cutaneous r^exes have hron « 
Ip^^butdp^bad cases ef pallid asphyxia it^ay fail enlately. 



ASPHYXU 


/rhi4 'method. caii conveniently be, 'einplayed: along 
Si^vestcr’d method, or while the infant is in thc&wrhi.'bajli^^; 
* ( 3 ) Insuffiatwn. — This method is only 

air-passages have become watej-io^ed by ptemafeweVr^^ibaj^^ 
tion in idkro ; great di^cu^ty may then be'e^i^etienbisdv^t)^ 
Causing air to enter the lungs by the methods of attincia^^ 
respiration fust described. Insufflation may be practised 
the m£iuthTtp,:iPU>uth method, or by 

t rache a. The fomuH’ i.s not to be advised, for the gr!^ter|.j!? 
4 )a«t of tlie air blown into the mouth passes down 'thn' f 



l^iu. — SylvesterV Method of Artificiul Hoispimtion. 
Second or Expiratory Position. 

f 



(Bsopbagus into the .stomach instead of through the glottis^ ■•’*, 
When insufflation is indicated the latter method shoidd be\,; 
a,^pted. An ordinary gum -elastic catheter is the only ' 
instrument requiroU ; in introdusing it the index finger of thei^ 
right hand should be pa.s.sed into the throat, over 
epiglottis, and the catheter directed along its palmar surfaCM-. 
into the larynx. When oarefv^ly introdfiCed. no injury 
be causedj^to the soft parts by the caClheter. Airmay 'be' how k 
gently blown into the trachea, and if flhid is present this will •» 
bubble up at the sides of the catheter intp the mouth, and can 
be. wiped away. When most of the fluid seemS to have been. ‘ 
expelled, Sylyes^r’s method of artificial r^piration ahonld bi^ . 



640 . THE NEW-BORN CHILD 

f 

resorted to, with the catlietor left in j)ositioii. U»sed in, thisr^ 
manner for rmerely freeing the air-passages, insufflation ds 
useful. artificial respiration it is unsat is- 

lactory^ first because of the risk of rupturing the pulmonary 
vesicles and causing emphysema by blowing air too vigorously 
into them ; and .secondly, because the air thus introduced 
into the child’s lungs is exhausted air, loaded with various 
impurities, and consequently unsuitable for. resuscitation. 
Ribemont-Dessaignes has inv^ented an insufflator, by means 
of which atmospheric air can be blown directly into ;tho, 
trachea, thus neutralising the latter objection (Fig. 287). 

Schultze's' method should not be employed in oases of 
pallid asphyxia on account of the handling and exposure of 
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the child which it entails. Great care and gentleness must be 
exercised in caixying out the manipulation’s. Tiupturc of the 
liver or the spleen may be caused by too vigorous compression 
of the trunk in either method. While jicrforming artificial 
respiration, care should be taken not to. intei'ferc with the 
first irreguW spontaneous attempts to breathe which the 
^child may. make. At first, long intervals occur between 
these attcfin})ts, during which artificial respiration must be 
resumed. The ebndition of thp heart must be carefully 
watch^. cardiac pulsations can be rnade^gut 

with , t^4 ^ stethoscope there ja a chance of success ; when these 
have definitely ceaf>ed the. child, of course, is dead. In cases 
j of pallid aspKyxia after successful resuscitation the child often 
fremains t^ory feeble, aisd raay die in two or three days from 
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tse^bral injury oj’ from ^^neumonia— eigr. if fluids have beeb^ 
dfawn into the air-passages. The prognosis after siiect^sf^ ;, 
^resuscitation is much more favourable with the cyanotic form^ fv 
Injuries to the Head. — ^As a result of injury during labour. , 
hcemorrkage may occur either outside or within -the cranial, , 
cavity, or fracture indentaiiems of tlio skull bones may be ; 
found. ^ 

HcBnwrrhagc may occur in four different strata : (a) int'ci\, 
the deep cellular layer of the scalp, i.e., the same position as a 
fiajTlit sucicedaneiim ; (6J beneath the liericranium and . the 

aponeurosis of the occipito- 
frontalis muscle ; (r) j)et\vecn 
tlie pericranium and 1 he bone 
(cephalhaeinatioma) ; (cl) be- 
tween the bone « ud the dura 
mater (extra-diual hyftmor- 
rhage) ; (e) into thc‘. pia- 

arachnoid or tJic brain sub- 
stance (ccrebral-haiinorrliage) . 

Tlie liicmorrhagcs wliich 
occur ill the seal]) are not of 
groat clinical importance ; the 
other varieties deserve some 
consideration. * ^ 

Cephalhoimaioma. — T h i s 
condition consists in an eifu. 
sioii of blood i)cneat]] the peri- 
^ cranium, due to detach men t of 
this membrane diiriiig labour. 

Usually the effusion takes place gradually, and tlio swelling 
may not apjjear for a day or two after biryi ; but it may be 
found on the head jit birth.^ The ciuise of the separation of 
the pericranium is unknown : the Bono is very seldom injured, 
and, though iisualty occurring after a difficult labofVr, it is, 
dlccasionally seen after a normal and easy delivery. • 

The usual situation is uponione gr otfier 
. Bometimesit is bilateral, ^affecting both parietal bones ; mqjre 
rarely multiple cephalhsematomata are met with'; The sweUL- 
ing varies a good deal in size ; it may fee no Jarger than a 
; walnut, when the area of detached periosteum is small ; it 
may, however, attain tljp ' large • shoyrn iivEig. 288. 



k;. ‘28S.-- I )ouMo ropha,lhiX3nia- 
toifta . ( r{il>einont-l)ossaigijLea 

ai\il Lo]»age.) 
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Though jjiriited. by the sul^rQS to the area of the affeet^d • 
bono beoause^at the sutures dura mater and pericranhrm ar!J 
united, the effusion seldom spreads over the whole surface * 
of the bone, but is confined to a portion of it. At first it is 
soft and fluctuating, but soon a dense, hard, rounded edge 
forms around it, due to osteoplastic changes at the nigj^ins of 
the effusion. * The blood remains fluid in the centre and is 
gradually absorbed, but several months may elapse before it 
entirely disapi)ears. No treatment is necessary ; incision or 
puncture is inadvisable. . • • 

Intra-craniid llamorrhages arc by no means uncommonly 

found in eases of .stiH-birth, and promaturc infants are 

ispecially susceptible of thisinjuiy on account of the imperfect 
ossification of the cranial bones. In l.SO autopsies on still- 
born infants Spencer found that 40 per cent, of them showed 
intra -cranial haemorrhages, the greater number being extra- 
dural in position. All the still-born infants in his series 
which had bexui delivered by force j)s showed this condition. 
AJery similar results have been obtained by Wallich in a series 
of J43 still liijfths. Intra-cranial luemorrhage is, however, 
not confined to cases of instrumental delivery, as it has beem 
sometimes found when delivery has been natural and 
apparently easy. Extia-diiral haunorrliages arc usually asso- 
ciated witli fracture or fraelure-iiTdentation of the skull. 
Extensive intra-ciianial hoemorrhage occurring during labour 
alftays results in tlie child beii^g still-boni : ()Ccasionally tluj 
condition dcvclojis after liiith and the child may live for a 
few days. The diagnosis is then a matter of much difiiculty ; 
localising symptoms cannot be ex])ecte(r to develop, but 
certain general signs indicative of intra-cranial bleeding may 
be observed. In the early stages the infant is constantly 
drowsy, the pulse is slow (below ^00), and^tlie fontanelles are 
bulging and tense ; later trismus, dysphagia and con- 
yulsionsf occur. If a depresseej fracture is associated with it, 

' or other ^signs of iidury to the skull, the diagnosis is of course 
more readily made. Ip su<rfi cases an o])eration upon the 
site of the fracture may be undertaken, but naiurally the 
• prospect of success is small. 

Inira'dural Spinal Hmmorrliages have been found in still- 
born infants from difficult breech labours. 

D.^prcsfnon and D^e^ed Fra(^ur€^ of 4he Bones. — This 
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•irymy usually results from the pressure of the sacrcJ pro- 
IhoiitOry upon tlic part of the head with which it’is in contact. 
* 'I’he indeutatiou or depression i.s usually oval and si)oon- 
shaped, or shaljow and gutter-shaped ; in the former the 
^depression is deep at one end of the oval and gradually rises 
to the level of the general .siu'face of the head at the other. 
The ppsterior pai’ictal bone is therefore the one usually 



t’lfi. 289. — .‘^jKKin-sliupcd Jiidontntion of (lio liight l''roiiljil J’oiio, 

'I’tiP dotted lino.s show the po.sitiou of tlio iiiitovior toiitaiiello. 

affeeted, and it is* much move liTroly to be caused by aJUMi 
tlian by a norinal-slia])e<l ])clYis. Mows rarely it is sAut upo^j 
•the posterior part of the fnjntal bone, as a result of tlie lateral ’ 
gliding jnoveinent of the he^ M'jiieh occurs in natural 
delivery tjii’ough a markedly flat pelvis (Eig. 290). T^e spgon 
shape is ywobably produced by the transverse gliding inovQ- * 
ment, the posterior end of the depressian being deej)er than 
the anterior. It is not always easy to decide whether or 
not the depres.s^d bone is also fraeftned. ^ No treatment is 
• * . •* 41-3 
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required as a rule, for the bone gradually rises into its prop^* 
position ; ocfcasionally signs of cerebral conipression occur* 
and then an operation to elevate it can be practised. ' 

Fissured Fracture- of the Skull . — ^This injury is almost 
always due to difficulty in delivering the head by forc eps or ^ 
version ; but it may sometinies occur after spontaneous 
d^very in ca.ses of contracted (^t) pelvis. The ])ost.erior 
parietal bone is the one most commonly injured, and it is 
compressed by the sacral promontory (Fig. 290 ). Fracture 



290. — Deprc.sspd Fracluro of tho Tiott I’iU’iota-l lionn caused by 
Jiiiboiir m u Flat Pelvis. (Ibiintii.) 

may be complete or incomplete ; often it is depressed and 
associated with meningeal haemorrhage. , 

Birth Paralyses. — Facial Paralysis . — This injury is 
usually caused by forpep s delivery, and is diie to compression 
pf ..the faqial nerve in tho parotid region by the blade. A few 
cases hj^e, however, been observed after spontaneous 
delivery, but their causation is quite obscure. The»resulting 
deformity is characteristic, and consists in an extreme lateral 
. .aayajjpetsyv O^ -the. feco. On the paraly-scd side the eye 
Itemains open as the orbicularis is paralysed ; the naso- 
llabial fold i& obliterated i.- the mouth is open? ^Owing to the 
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(^tion of the unalfected muscles being unopposed, the mouth 
ts di^fwn over fo the sound side ; the naso-laWal fold on the 

* fiamc side is deep. When the child cries extreme asymmetiy 

is produced. Suckling and deglutition are not affected, I 
^ Often a skin abi*asion can be seen below the zygoma on the* 
affected side, indicating where the tip of the forceps blade 
has caught the nerve. As a rule, the nerve recoverii gpon- 
taueonsly in day or two ; but severe cases may be in^.t 
with in which a certain amount of paralysis persists, and 

• lotal electrical treatment will ihon bo noccs.saiy. 

J^araljjsia of the Ann . — 'flic ]ue(3hariisni of this form of 
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paralysis (gonei ally known as Oiiclrcnne’i;;.^^^ is not well 
understood, but ^lie imin4^diatc cause is injury from ov er- 
stretching of the brachial plexus or of the nerve roots which 
gnpply it. DiRiculty in labour is almost invariably associattsl 
"with it, but some eases have been rccordcj^d after spontaneous 
labour. The muscles most cotninonly affected are^the djBl- 
tgjd, biQePf)s, coraco-bx’achialis, and suihriator^Jongus— i.e., 
the muscles siip])lied by branches from the fifth and si^cth 
cervical nerves. • ^ 

, Fractures of Limbs result from unskilful delivery ; they 
may occur in^bfe^ch pregentatiofts,JqL delivering* the legs, or 



640 


NEW-BORN CHILD 


from difficulty in freeing extended arms ; or in head pfjp- • 
senlations when there is difficulty in disengaging thfe 
shoulders. 

tJmbilical Sepsis. — SopLc infection* through the navel may 
occur when the cord is divided, during the process of sopara-^ 
ti(>n, or subsequently. Some authorities consider that it 
is a frequent occurrence^, and is rcsjionsiblc in one form or 
jpiother for about 10 per cent, of the mortality amongi infants 
under one month old. This opinion is based mainly upon the. 
results of cautoiisies, which frequently show inlernal evidemies ' 
of sc'psis in cases in wliicli its existence was not susj)cgt(Hl 
(luring life. Local signs of septic infection of the navel may 
bo seen in erysipelatous inflammation of the slcin, sloughing 
or supimration at the line of demarcation, often acc'ompanied 
by hfcuuorrhage, or a sloughing eondilioii of the ulcer left 
when the <;ord has conic away. Jn addition to these obvious 
local ap])oarauc(\s, septic arteritis and phlebitis may occur, 
which spread rapidly up tlio abdominal jxirtion of the umbili- 
cal vess(ds without giving rise to notic(‘ahIe external changes. 
Kucli cases usually terminate in gcmeral dissj^nni nation of 
the septic prcx’css hv embolism. In letanus neonatonnn, a 
very raie affection, the organisms probably cider at the 
navel. 

The only clTecdivc? treatmojit is ]do])hy lactic , it has been 
suggested that the cord should in^rouline ])jacti (‘0 be anqm- 
tafi.‘d close to the abdominal wall, and the skin edges united 
by stitches at birth. This is uiuicc.essaiy if the cord is 
treated systematically with proj>er surgical cJeanlincss. The 
infant should be sponged, nut bathed, until the cord has 
sejiarated and the umbiliuus has healed. 

/Ophthalmia Neonatorum. — This condition begins as an 
acute purulent conjunctivitis, \m^ may go on to attaede the 
cornea, when it may resuft in i)artial or total [lennancnt 
^^lindncs^i from opacity ; or eopiplete disorganisation of the 
eyeball frcJrn perfoiation of the coriu^a j)iay occur. In a* 
largo proportion of cascsijof perrsonir wdio have been blind from 
iufanej^, gonorrhoeal oi)hthalmia has been the cau»e of their 
• loss of sight. Jn 1 ,1 00 cases of blindness in children recently 
investigated bv Haricaan, 24 per cent, were due to ox)hthalrnia 
neonatorum . Ophthalmia is due to inf ec t ion ; in very rai’e in- 
stances thl» ihay occur vlero from infectiom of the amniotic 
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• flfiid, for such cases have been recorded ; in the great 
majority, however, the infection occurs during on immediately 

' after labour ; in a smaller but quite definite proportion it 
occurs in the fiist few days of extra-uterine life, It is pro- 
bablo that infection occurring immediately after birth is due' 
*to pai ticles of vaginal discharge which cling to the eyelids 
or cyelasliosf, and gain acxjoss to the conjunctival sac when the 
eyes aip first v|>cned. In normal labour the eyelids arc tightly 
closed and f)i*obably watej’- tight during the birth of the head, 

• b«t ill face pjcsontations or in delivering the after-coming 
head the eyes may be infect erl by the examining finger. Ln 
about (>0 per cent, of cases th(‘. infection can be proved to be 
gonorrhoeal by the discovery of gonp£0(?ci in the pus in 
the remainder vaiious organisms have been found, including 
bacterium coli, |)n«‘iiinococ*cus, Klcl)s-L61fic‘r\s bacillus, and 
the ])yogenic micrococ.cj. (Jononho^al eas(‘s only occur by 
direct infection from the maternal passages. Other organ- 
isms, not derived from ])re-existing disease of the maternal * 
l)assages, may also obtain access in the same manner. ^A 
certain ])rop()rtiou of tlic non-gonorj h(ea*l cases arc probably 
of a sim[)le catarrhal nat ure, (‘omplieatioiis such as keratitis 
ar(^ very mucli nxrcv in non gonorrlueal than in gonorrhoeal 
cases. 

'Fhe signs ol^ oj)ht linlniia make their appeaiance during 
tlie first four ilays of life in from 50 to 80 per cent, of all 
cases ; very few cases ui ise latbr Ilian the fir.st week. (J».mor- 
rhcxjaJ cases begin (earlier than other kinds, because infection 
is early, and jiossibly bet*ausc iJic p(?i'iod of incubation of the 
gonococcus is •shojt. The conjunctivai become greatly 
injected and excrete a free purulent disctuirge ; the eyelids 
become reddened and oedemaious, and, from spasm of the , 
orbicularis palfiebrarum, <listensioii of the conjunctival sac 
with pus occurs.* On gently s<?j)aratiiig the eyelids, the dis- 
cliargc will (weape in large^ quantities. Usually 4;)oth eyes 

• are affected, eitliej* simultaneously or consecuthrely ; when 
one eye at first eseapesi it i|} ditIicult*to preserve it from 
subsequf^iit infection. 

Treatment , — Ophthalmia has been almost entirely *ban^ 
ished from lying-in hospitals by thq roiitino' employment 
of prophylactic treatment. This consists *in bathing the 
eyelids imme4iately after the •head has escaped from the 
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vulya with an antiseptic lotion, siich as. 

of mercury, and the subsequent instillation into the con* 
junctival sac of one. or .two drop|3. of a 1 per cent, 
nitrate of^sityer. The eflficacy of silver salts in destroying 
'.the gonococcus is well known, and their employment in tliis 
coipioction is of course a [)rophylactic for this organism only. 
The vegetable salts of silver, such as argyrol anil protargol, 
aj*e not so efficient in prophylaxis as the nitrate ot silver. 
Owing to the difficulty of efficiently treating <q^htha.lmia in 
infaiitfij ^nd tho soiioiiw risks of hlindncss whicli attend it^ 

the use of this prophylactic in all suspicious cases is to bo 
advised. Some disadvantages attend the instillation of silver 
nittate — viz., a slight conjimctivitis is often set up by the 
solution, even when there has been no infection, and occa- 
sionally keratitis ensues, which may lead to corneal oj)acities. 
Routine anti-gonorrha^al jjrophylaxis is unnecessary in 
private practice, but it w'ould of ('oursc be indicated by 
direct evidence, or by suspicion of gonorrlux^a in the motlier. 

• Active treatment <;onsists chietly in. frequcaitly ij rigating 
the conjunctival sacs with warm saturated boric lotion or 
saline solution, and the instillation once a day of silver nitj ato 
or prot^girgol solution. The highly infectious natuie of the 
discharge must be borne in mind, and the child must accord- 
ingly be put in the charge of a sepafatc iiufse, to whom the 
risk both to herself and others should be fiuly explained. 
In &!!vere cases tlio advice of aij oi)lithalnnc surgeon sliould 
be obtained. 

Icterus Neonatorum.- -*-Jauiidice occurs in the new-born 
child under three different conditions ; first /it may be due to 
the normal hiemolytic .chaAgos which occur in the liyer find 
other organs ; secondly, it may be due to congenital stenosis 
of the bilc-ducts ; thirdly, it may be jnfQfitive and due to 
umbilical sepsis or some form'of intestinal intoxication. The 
fi^st varie^uy is unimportant ; it is most marked in premature 
or debilita^ted infants, and disappears spontaneously without 
treatment ; the urine doqs notiiContain bile acids or salts, nor 
ate Jiheretools decolorised. The second and third*varieties 
tire almost necessarily fatal ; the third is sometimes epidemic 
in character,:', . r 

Gastro-intestinal Haemorrhage : Melaena Neonatorum.^ — 
This rare but serious disel^as^ef of the new-born*child probably 

■ ' ■ ' r * * • ' I * • 
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•odburs in about 1 in ^1,000 births. The prominent symptoins .. 
arc vcsniting of blood, and the passage of blood in the stools ; 

• the latter varies in ainoun]^ from a microscopic quantity 
up to a steady trickle^. of blood through the anus.. The gravity -i 
of the condition is shown by the statistics of Townsliend 
and others, the-moi tality being approximately 50 per cent. 

Tu many cases the first symptom is hsenifaitemesis, which 
may OQjt'ur b^iJore the lirst feed has been given ; in thg * 
majority of eases the initial symx)toins appear in the first 

• forty eight hourfj j after the first week very few cases have 

been recorded. Sliglit bleeding per nnu7n may be overlooked 
while the mceoniiim is iK'ing discharged,, unless care is eixer- 
e.iscd. .In many cases the bleeding is not limited to the 
gastro-iuttvslirifil canal, but other miieous surfaces such as 
the mouth and nose may be affected. Not infrecpiently 
subcutaneous ccchymosos also occur. The effect of loss of 
blood on the young infant i.s very sei-ious, and in severe/ 
cases the child dies of anauuia within t wo or three days of thq 
commencemeiit of the disease. •' 

The cnusaltort is olvseuro, hut from a careful clinical 
study IVson adduc'cs good reasons for legarding it as sepiic 
ill origin ; the jiciiit of entrance of the organisms may be the 
cut iiinhilioal cord, or an abrasion on an exposed mucous 
surface, for exanfple in ’the mouth or nose. Another pos- 
sil)le jioint of entrance may he the small intestine, in which 
mucous erosions may he fortiicVl by the action of tJie aCid 
gastric contents when feeding and digestion first begin. A 
genei-al septic toxaemia is not infreqlieiitly associated with 
bleeding under vitriod conditions. 

The freotfmnt consists mainly in supporting the infant’s 
strength with subcutat^ioous injectkins of normal, saline ; 
the amount given ^inust bc^ small — 1 to 3 ounces — and very 
careful antiseptic precautions ftiust be observed. Drugs 
are of little use, but recent attempts at treatment with bloo^ 
Rerum arc said to liavc yielded encouraging results. The 
earliest attempts were made Mlith Ijorse serum, but better 
effects are«shown by sgrum of^blopd drawp JEromth^ 
cord of another child at birth ; tlie blood of An. adult may * 
b.c used if none other is available. The dose is . repeated 
throe times a day, and if no effect is produced the frequency 
of the dose maji be increased. ThB^serum acteby raising 
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the coagulability of the infant’s blood. Feeding should • 
limited to the whey-cream mixture. • * 

Infantile Syphilis. — The ca^^ly recognition of infantile * 
syphilis is of such importance that the matter must be 
briefly referred to ; for a systematic account a text-book of 
Diseases of Children should be consulted. A syi)hilitic 
infant is often i^remature, and even when born at' term is 
ysually under-sized. ITie skin is oflen of a brownislv colour, 
and wnnkled from deficiency of subcutaneous fat ; some- 
times, however, the child ap})ea.rs to be quite healthy wlfen * 
born. Ill a few days some or all of the following signs may 
appear; (1) skin-cy^acks (rhagadcs) at the corners of the 
mouth ; (2) nasal catarrh (siuiflling), which sooner or later is 
accompanied by a watery diseharge ; (6) an eruption on the 

buttocks, at first dull red and later coppery in colour, and 
tending to spread in a papular form down the legs ; (4) loss 
of weight. It must be remembered that sim])le nasal catarrh 
from cold often occurs in infants, therefore snuHling does 
not necessarily indi<'ate syphilis ; and the eruption on the 
buttocks at fiist resembles that due to d/arrluna. Any 
combination of the above conditions justifies careful inquiry 
for syphilitic taint in the parents, and Wasscrinann's 
reaction niJiy be employed to confirm the elinu al diagnosis 
both in the child and the parents. * The treatment consists 
in administering grey powder in doses of half a grain twice or 
thlee times a. day ; infants toV'^te mercury well, and raf)id 
improvement usually follows. The signs of f(jetiil syphilis 
have been already mentioned. 
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OBSTETJllC OPJ-UUTIOl^ S 

Artificial Interruption of Pregnancy 

• 

It may be iicc-essaiy or iulvi.-*.able lo iiitei ruj)! pregnancy 
eithei* before f(e,tiiv^ is viable (h^tludion of abortion) or 
after it has become via.bJe [huiadion of prcmahire. labour). 
VV"o shall have to eonsi<l<M* lirsi the iudirationsf for internipt- 
ing pregnancy, and llu^u the methods by whieli it may be 
accomj)ljshed. , 

A, Indications for inducing Abortion or 

, Premature Labour ^ 

• • 

1. Induction of Abortion.- - Tli(‘ iiulicatioiis may bo 
divklod into two jfi’ou|>s- ijoieral and local. 

(A) Ocncral nulicalionn. 

(1) Hy|)('r(“nu‘si?s {gravidarum. 

(2) Aciito or chronic ne|)lu'itis with a Iiistoiy of 

eclampsia in a yrevious j)r<*5;;nan(;y ; soraot iTocs 
t)acillns coli urinary infection. 

(15) dhronic valvular disease of tl)e Jieart with 
faiftire of compensation. 

(I) Advanced pulmonary phthisis. 

(■)) Insanity. . 

((>) Clipj ;ea when not utncnabic to general treatment. 

• • • 

(B) Loral indications. ^ 

(1) Incarcerated refroversion, or ii'i-cclucible prli- • 

lapse, of the gravid uleru>« 

(2) Extreme degrees o1[ obslructiou, when the alter- 

native of Ctesarean section at term is reflised. 
by the patient — e.g. : ^ 

(tt) Pelvic contraction of extreme degree (see 
. p. 418). 
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(b) Atresia of the vagina or oervix. ^ • 

' {c) Irremovable malignant tumours, sftch aTi 
those of the pelvic bones, and advanced * 
carcinoma of the cervix. 

(3) Hyda lidLiionn degeneration of. the chorion. » 

(4) ‘ ’ 'with. . uneontcxiUable 

hsemorrhago. 

(5) AcjuifiJiydrairuuos. ' 

(6) Rctent jou-of. a>.dead ovum--ioccasionallv). 

Certain of the conditions cnumoraled above form absolute 
indications for the irwlnction of abortion : these arft nephritis . 
uncompensated, ^mlvular lesions of the heart, advanced 
]djJJusis7 Biaanityl ii-removable maligiiiuit tumours, "^hyda- 
t idifor m mole.-Huilontrollable uterine hsumorrJiage and acute 
JiJtlE^uios. > In the case of the other indications, induction 

is to he regarded only as the last i-esort, after the methods 
of treatment described in previous sections have been found 
iMisiiccessfui. 

• c 

Criminal Abortion. — Tt must bo re(U)lloctofl Ihcat the 
induction of abortion, except for clear medical indications, 
\s an offence against tljc law, and is punishable by imprison- 
ment. It is therefore advisable, before inducing abortion, 

' that a consultation should take jdacc between two medical 
men, both of wliom accept responsibility for w'hat is to be 
doftc. Medical men are sonu^times requested by married 
women to induce aboT-tion because pregnancy is inconvenient 
or motherhood expensive ; but for ri^asons so inadequate 
as this, the operation should not bo performed. 

II. Induction of Premature Labour. — ^Labour may be 
induced prematurely with two distinct objects : (1) to save 
the mother w'heii urgent complications are ])reseiit ; (2) to 
enable the foetus to pass wilhout injury through a relatively 
pr absoKitely narrow pelvis, 

(A) Qewral Indications . — as 
Indications for inducing, abortion «will, when encountered in 
latq pi-egnancy, indicate induction of premature labour. Ah 
'important addition must be made — viz. , edafpipsia. and the 
toxsemic stat^ which precedes it in cases Avherc medical 
‘ treatment has failed ; thiss^conditioii is veiy seldom met with 
hefdre the child is viable. ' • 
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{ B) Local indiceUions. • ^ 

* (1) ^lite^partum . when 'prjtjiuso or ^ 

recurrent. 

(2) Ji)z:idraninios, when attended with ..HQYert* 

pi’essure-ay mptoma . 

(3) .pelvic contracti<?n,.oi„ipiodera,te. <iegree. 

(4) Abnormally large size of foetus in provious 

• jli’egnancies. , • 

(:">) premature death of the fcotu.s in utero ia.prc 7 ious 

preguaneiea. 

(G) Pastrxnatuiaty. < >wiiig to the large size of the , 
child pregnancy should not be, allowed to go 
beyond 300 days. 

Methods of Inducing Abortion and Premature Labour 

Many difterent inethodH are availablt’i for tliis purpose : 
the flioice of a method is determined ])artly by the jjoriod to 
whicli pr(‘giiaricy has advanced, and parllv hy tlie ilj^j^ree of 
nugeiicy of the indication, Metliods required during tlie 
earlier montlis of pregnancy are not suitable for the latter 
months ; it will therefore be convenient in the first place to 
consider them in rcJalion to the period of pregnancy. 

During the First Three Months of Pregnancy. — During 
tills period of jiregnancy induction of abortion may become 
necessary from liaDmorrluige (i*ieluding Jiydatidiforru degefle- 
ration), or from some seriou>r maternal di.sorder, such as 
pernicious vomiting, iieyhritis, or canliac.clisoaso. Tn all 
such conditions it*is desirable to employ a method by which 
the uterus can he rapid ly emptied ; slow methods of abortion 
involve inertiaseS risCs of sejitic infeetioii, and when serious 
illness is present jnore hjjrm to the patient than rapid 
methods. * 

The best method is, therefore, rapid dilatatioit of 
cervix under anaesthesia, and immeediate evacuaftcyi of the 
Tuterus. It is not in all cases an ca^y matter to dilate the, 
cervix of •a gravid uterus, and the preliminary use of a 
l aminaria tep t may be of considerable assistance. ThjP * 
shoum oe^ii itroduc od at leas^^tWfite^ thg 

nparfftirn Scrupulou^’^atl^ anti^ptio technique is 

I called for when irfiis aj)pli|iiice is ifsed.^ Tlie tenths sterilised 
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\by immersion for at least a week in absolute alcohol, or jn® 
in 1,000 alcoholic solution of perchloride of mercury.® Th8 
vulva should be shaved and the vagina and vulva swabbed * 
with an antiseptic solution — e.f/., 1 in 4,000 perchloride. A 
duck-bill si^eculum is then passed, the cervix seized with a^ 
vulselhim, and the tent, held in the introducer, carefully 
guided into the cervical canal and ])ushed in for an in cbja^l^dj^ 
hj»lf — until the upi)or end has passed the internal os. The 
largest size of tent which it is thought the cervix will take 
sliould be sele(;ted. The effect of the tent is pai tially ' to ^ 
dilate the cervix, and to soften Its tissues so tliat the sub- 
^ sequent stages of the dilatation can be eai'ried out without . 
laceration. 

After tl\e patient has been aiwsUietised the tent is 
removed, and the cervix dilated to tlic fullest possible extent 
with |h.e gimUiatcd.luotal diyLatoi*« *sho\vn in Pig. 93. IMie 
operator should use slcrilised rubber glov^cs, and the pro- 
cedure is to bo carried out in the same mannej* and with the 
surnc precautions as the gyiiacological operation of cci’vical 
dilatation. In this manner the cervical canal may be 
stretched syitUjieutly to admit the ixMlcx linger readily. This 
is iLuite large enough for the removal of a three inuulhs’ 
ovum ; at the fourth or lifth month it- may be necessary to 
enlarge the cervical canal still ful l her in the manner ^lese.j ibed 
on the next page. 

^^The dilated cervix being fir^ily held iii the grip of one or 
two pairs of vulsollum foi ceps, thc^.ii^cx finger is passed into 
the uterus, the half-hand (lingers only) being introduced for 
this purj)osc into the vagina. First the finger is used to 
detach the ovum from the uterine w^all ; the other hand is 
placed upon the fundiui and so used as to push down the 
uterine wail upon the finger in th^ cavity, bringing the upper 
part within reach. The attachments of tlio ovum at this 
.j^eriod afe very delicate, and arf^ rCcadily torn through. When 
the ovum has been completely detacdied llic finger is with- 
drawal and a pair of ^.um f qrv^^p s introduced into the uterus ; 
some pari of the membranes is then seized, and ‘often the 
•"' entire sac can be gently withdrawn in one piece. The foetal 
tissues are ver^v softut thi.s period, and there is no difficulty 
in extracting the foetus in the same mariner. Next, the ’ 
finger should be again ^ritroj^duced apd the w&lis of tlie uterus 
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*a tira pcd- with..tb«>-Ilnger-tlo to detach the decidua vera : oe 

» '■S'lWW- . . . . i _ . 

ct AUiatlfete-i be gently lised for this pmipose. The 

* <lecidu<a forms a thick bulky membrane and its complete 
removal is a matter of considerable importance. Finally, 
^the uterine cavity should be thoroughly ir_r,iiePft^4 

) of a non-toxic antiseptic, such as l^ol or 
iodine, which serves the double purpose of arresting htemor- 
rhage and removing small fragments of loose tissue. Finallji, 
the uterus should he firmly, massaged, between the fbigers 

• in The vagina^ and the other hand, on the abdomen ; this will 
scpieezc out excess of douche fluid and will cause the uterus 
to contract strongly, arj’osiing all hternorTliage. (bntinuaneefc 
of undue bleeding is usually due to retention of a ])iece of^ 
membrane or blood-clot, and the linger should bo n)-intro-^ 
diiccd into the ut(Tus to detect it. If difficulty is stilr 
encountercHl in arresting hccmorrliage. lire uterine cavity^ 
may be fii’inly pl^jggod with iodofoiiu or ])lain sterilised| ^ 
gauze, and an intia-niuseiilar injection of ergot or pitmtrin^ 
adiniriisteied.^'The gauz(‘ must l )0 rcunoved within tw'errty-J 
four hours. 

This is the safest and simplest methfrd of terminating an 
early pregnancy, and no speeial oi)eralivc expruienec is 
recpiii’od. 

During the Second Tliree Months of Pregnancy. — During 
this period llic operation ^leipiit'o^l for rapidhj emptying the t 
uterus is more severe than«in iJie earlier morrths : alter- 
native procedures, known as stow methods, may bv ])ractised, 
when tlic indication is not one of urgency. 

Rapid Method. — The iiicreaseil difficulty arises mainly 
from the size of the fa3tus and the greater density of its 
tissues; the cervical canal must •accordingly be further < 
enlarged to allow jt to bepxtracted, 

Tlie operation proceeds in tlic manner just described up 
to the jjoint at which the ggryix. has been dilateti to 
'fullest possible extent with the graduakyl metaU dilators.'" 
Further than this the c«M'vix«caniv)t safely be stretched ; 
serious laceration almost inevitably results from attempts to 
dilate it further. It is accordingly preferable to incise the* 
ceyyix in the following manner : Tlic cervix firmly held 
I with two pairs of forceps is pulled down to the vulva and a 
? transverse incision made^across if, aRput t^o incites in length, 
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'|at the level of tlie ceryico-vagiiia] insertion — -i.fe., immediate^^ 
ibelow the bladder (Fig. 292). The bladder is then separrated* 
jby blunt dutsection from the front of the cervix until- the 
^peritoneum of the floor of the utero-vosieal pouch can be 



jj’io. *292. — ^Thc IiiciH/on across tho front of the Cervix at the level 
of tho‘’\ragii&l Inseition. 

* “ 

'reached with the finger and recognised by the slippery 

surfaces gliding over' one another (Fig. 293). An incision is 
then paade witJi strong scissors thx-ough the anterior wall of 
! the.cervix in the middle Ifiief, beginning bclowiand continued 
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•Sewards Tintil ilio iiilerrifil os has been reached and divided 
^94). By cavvying the incision still further upwards? 
the amount of room can be increased according to the> 
rcMjuvrcmeuts of the ease. The membtaues arc now ruptured 



• of tiu* lit;uld(*r tlio front of the Cervix 

to tbr lo\oi of Iho Ut.ero-vosioaljl*oufh. • 

• • • 

\ and the ^joetus seized and extracted by the feet ; the head 
/can be perforated if necessary with a knife or scissors. "The# 
: placenta and membranes can now ))e c.h'ta'fjhed and removed 
[ without difljciilty. After the uterine cavity luis been douched 
! and bleeding cheeked in the manifer described Ubove, the 
E.jt. ^ • 42 
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incisions are closed with catgut stitches. The uterine inci»id|j, 
can be brought well into view by drawing down the < 3 ervix^ 
with two 2)air8 of vulselluiu forceijs, w^hile an assistant pushes 
'down the uterus from above. Lastly, the edges of the 
-vaginal incision arc closed in the same manner. 

This operation is more severe and requires more operative 



Fig. 291. — Division uf th»*. Anterior Wall of the Cervix us hi^h as 
the level of the luto'nal Os. The bag of waters is seen 
bulging through the internal os ; the fiJutus is represented in 
outline. (The fu'tal outline is®too large' for the period — 

* throe to six months.) 

< * . ... 

'gxperienep than that described above. It is precisely the 
same pi'ocedure as that practised by gynascologists in 
removing fibroid polypi too large to pass through the un- 
‘^divided cemcal canal. 

Slow Meth|>ds. — These methods differ from that just 
described, inasmuch asjthey aim at exciting the uterus to 
thrpw off iW'Contonts b^ a*procesB similaj: to that of spon- 
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JEajrieuu8 abortion. It is in many cases exceedingly difficult 
• to cXcite effective uterine contractions ; coniriderable delay . 
and repeated manipulations are then required, and in the 
end some operative procedure may be necessary to terminate 
the process. Thus the danger of the occurrence of septic 
infection is much increased. 

(!)■ The membra nes niay ,bo.ruptur.ed S^y the .scm»d.jyaid 
cjjlatafciqii bffgun^b^^ use of a lamijxariylu taut. Rupturyig 
tiie membranes will not start labour pains unless it leads to 
if free escape of liquor ainnii ; a gradual escape may con-^ 
tinue for several days without jiny sign of labour com- 



mencing. Tents are useful in softening the cervical tissues;; 
and producing a slight amount of dilatation, but are not? 
effective agents foj' exciting uterine contmetions. 

(2) A better iuethod js tlie^use of the 
bag shown in Fig. 295 ; if the cervix is completely closed 
sufficient eniargement can be produced by tlfe^preliminai’^ 
use of a tent, or by using uterine tljjators. The instrif^ 
ment consists of a thin •rubber bag tied over the end of 
a gum-rfastic catheter. When debated, it can be pushet^ 
through the internal os on the catheter without difficulty. 
It can be sterilised by boiling before being introduced, and 
inflated by injecting a measured quantity of steijlised. water 
into it after jptt’oduotiofl. Tt then Ji<js, aa shown in Fig. 296, 

• • * 42^-2 



Olit^T K'PR 10 O PKR A'r IONS 


ono 

in tlic lower pole of the utej-ino cavity. It is bettor not.t(5^^^ • 
riiptiii'c the nunnbranes before, using this dilator, as a ranch • 
more definite increa.se in iiitra-nterine. tension can then be ' 
obtained. The bag acts in Ihe same manner as the larger 
appliance of Ohampefier dc Ribes (sec p. (Kfl). Graduated 



' ‘200.- -Thn sninll 11 yilrovfalic T^iluior in pnsitiun in thn IJtnriiK. 


si?rf 5 s can be obtained, and wher\ one bag has been expcdled 
Its the cervix dilates, another can be introdneed. 

As soon as regular cojjtra(j.tions. set in the case may be 
inanQiged as one of spontaneous abortion. 

During the third three months. — During this period the 
largo size of ihf fmtiu and the comparative density of its 
bony tissues, render the evacuation of the uterus a much 
longer and "more compli(!-at6d process. It i» advisable, in 
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^aH. l)ut oases of the gi’oatost iii’goncy, to procecMl methods 

* designed to exoiie llic j)rocess of labour, whil;h is tlieu con- 
diicred u]>oii geueial |)rineiples, and in many cases may pro- 
<*(‘ed if) a natural terininatioii witliout furtJior interferoiice. 
In. the |)ros€mce of maternal complications whicjh admit of 
no delay, such as cc.Uunpsia and certain cases of antc-partum 
]ia*moi‘rliag(^ forcible met hods of rapid delivery per mginam 
may' J)o ado^)te(l {acrouehemey\l force), or the classical opt^ra- 
tioii of Oavsarcaji section may be pract ised. 

• 1'h(^ methods applicable to this |)erio(l will now he ■ 

desciibod in turn, and I be (conditions indicated for \vhi(*h 
each is suitabk^. , 

liupliu't of Kit Mmbraiioi. - If this jnueuduuc h curried 
out as to lead to the escape of a large cpianlity of li(|uor 
amnii, labour bellows rapidi}' as a rule. The slow (‘.^eape^ of a 
small aniounl of lluid*inav not ])rovoke labour f(U‘ several 
days. l.^o>s of a. (‘.onsitUu'abli^ proportion of tbo licpior, 
amnii has a ve?y unfavourable intiiHMiet^ on the course of 
laijour (sce^p. 4015), while the openintj up of the amnk)tie. 
sac. |;ennitsorjin ase(Muling inf(‘elion reaching 1 lu" uterus fioiu 
the vagina, 'rhesc two objections hav(‘ led to other methcjds 
heiiig piehu'red to this one in the majority of cases. In 
.^'yc;r(‘ irislaiiQcviy)XJiydrcUn,nios it is, h()W'(‘vei‘, the method of 
choice, and offers obvious advantage's. 

J Hha-iitcrine Bougie jucthod). Tliis piweduro 
consists in tlie inlroductiow of one or inore steiiliseii*gum- 
elastic bougies into the uterTis, between tho nie.iub.U'^ues iind 
the uteruie wall ; it is a very simple' method, and rerpiires 
only (‘.arc and surgical edeanliness in iis ])erfoi‘mance. TJie 
uuiLcrnal ])aHsages must bolioalthv, and should la.^ previously 
sterilised, as far as possible, by. jepeated de.uiching. The* 
observance of shief antjse[)tic precautions is facilitated 4)y 
introducing the bougie's unde^r*aiijr:^lht'sia. The bougies can 
b(i stcj ilised by boiling thejn for tt^n miiiutosij a tjonven^mt 

* ]>lan is to ])lace throes or four bougic?s in a glass catheter tiUfTe 
fnrnislie^d wdth a rubbot’ stof)jM;r •and an outer metal ease. 
Tho tube eemtaining the bougies is plaeed uiistoppercyj in a 
steriliser and boiled along with the rubber stopper. TlTe 
tube can then bo removed, and tbo Mibber^stop})er inserted 
with the tube full of the boiled water, w'ithout exposing or 
touching the fcougies. ^ In thisVrfjj sterilised bougies can be 
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carried in the instrument bag with safety (Fig. 297). Boiling ^ 
has the praefical disadvantage of making the bougifts so 
pliable that it is. difficult to introduce them. Tliis may be 
overcome by using a stilette when passing them. Or, as an 
alternative to boiling, the bougies may be immciscd for an 
houi:.m .X.in jj&QLiomiam This solution does not 

roughen and corrode the gurtj elastic material as do carbolic 
acvd and the mercurial solutions. The usual size cmj^lo'ycd is 
but larger* sizes up to No. can be used 
with safety. The introduction of the bougie will be facili- 
tated by placing the ' j)ai.icnt on her back with the legs 
acutely flexed — thcr modified lithotomy j)Osition. After . 
disinfection of the vulva and vagina, and the hands, the 
cervix is exposed with Sim’s speculum, seized with vulsclluni 
forceps, and carefully swabbed with tincture of iodine ; 
the point of the bougie is then guided directly into the (sei vix, 



Fio. 297.“ 'Gla.ss Tube, Ibibber Sfcopper, and Motiil t'.'iso lor earryiiig 
Stoi ilised Houj'ios. 


and [ msh ed up to the level of the internaros. The point 
i,sJLhen dirgeted tow.ards the^uter’^ie wall and the bougie 
pushed up into the utcru%. The length of the bougie 
which can thus be passed depends of course on the size of the 
utenis^— '/.e. the period o*i pregnancy ; at or near term only 
about one inch will remain below the os externum. It is 
well to introduce a second bougie by the side of the first. The 
vagina should then be lightly plugged with iodoform gauze. 
Sometimes a little bleeding occurs^indicating that the edge 
of the placenta has been reached ; this does no harm. 1'he 
b(^igie is bften pushed through JLhe membranes ; but when 
tiiis happens only a moderate amount of licpior amnii 
escapejs if the puncture above the level of the internal os. 
If di\y* resistance to the advance of tlie bougie is n?et with, 
the placenta may be in the way or the.membranes adherent ; 
the bougie should then be withdrawn, and rcdntroduced in 
a different direction. 

This procedure invari^blj^ provokes labout, but the time 
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• ionset of labour pains is very -variable. If the bougte is 
•niado to ])erforate the membranes so that a cartain amount 

of fluid escapes the effect is more rapidly produced. It is . 
in common use at Queen Charlotte’s Hospital^ where it is 
^ found that the average interval between the introduction of 
tho bougie and the delivery of the child is sevcpty-j(| Y e 
Janurs ; occasionally labour may be completed in twelve 
hours,, but (iai^es have now and then occurred in which 
eight to ten days have clapKsecl. Even if labour pains do 
■ n\)t come on, a little dilatation of the cervix sufficient to 
admit one or two fingers is usually ])roduced in twenty-four 
to forty-eight liour>s. not be 

when the pains begin, for this may cause labour to cease ; 

UiWay spontaneously with the after-birth. If 
there is. no sign of the commencement of labour in twenty- 
four hours, anuthcr bougie should be introduced at the 
opposite side ; a fourth may bo put in after a further ^ 
twenty-four hours if requir(5d. A better plan is to rupturei 
the in eml) rallies when the cervix has been softened iwndj 
dilated suffi(‘iently to introduce two fingors, and introduce’ 
the small de Rilies’s bag. 

Krause’s method is siinjile and easy, and is accordingly 
well suited for general use. If due attention is paid to 
surgical clcanliuVss, InAigios may remain for sev'eral days in 
the^utcrus and no liar in will result. They usually become 
very soft after forty-('ig!it b^mrs’ maceration in the uSbrus. 
If tho membranes are accidentally ruptured during their 
introduction, it is little if any lUsadvantagc if the opening so 
made is above tBe cervix ; for tlic escaiie of fluid through this 
valvular opening is slow, and a small bag of waters is formed 
notwithstanding. The disadvantage of the method is the < 
hen^labour ^ w:m . 

Hydrostatic l)ilators. — I')ilafation of the cervix by the 
introduction into tho uteru^ of rubber or silk bags* lyid tl^ir 

• forcible distension with water, is a method wMcb beeft 

much in vogue for mauy yeaiirs^ .The' small bags used for 
inducing abortion have been already described ; only one 
other need be referred to— viz., that of^Cham petierjdaRibea *: 
the principles upon which its action is based yill become clear 
when the instrument and the method of using it have been 
described. • • 



664 


OJiSTETRTC OPERATIONS 


De RibcH’s dilator is a c-urvod pyriform bag, cyliiidwcjjJ • 
on transverso section, and made of strong silk, covered vvitlr 
indianibber or giitta-[)erclia (Eig. 298) ; it is therefore * 
impervious and inelastic, it ])reservcs its shapes when dis- 
tended, and can be sterilised by boiling. The broad up])er 
end measures, when f\illy distended in the two sizes usually 
supi)1ied (‘(nnmcrciall y, 4i ijiehes and inches in diameter ; 
tjie curve enables it to ruraccuratel 3 ' In tlie axir of f he pelvic 
canal. When in ])osition the broad end lies in the lower 
uterine .segment, above the level of the [xdvic brim, tbo lo\Ver • 
end protrud(\s from the vulva (Fig. To tliis end is 

altaebed a rubber tjibe, llu'ough which (luid can be pumped 










I’K!. Cliaiupf,*tu*r do i^iliOh's I lydrostiilio Uaj.*;. 


into the bag, and a ta]) €o retain it there. It is not advisable 
to distend the hag to its utmost eapaeity vvitb watei', as it 
then becomes very rigid ; it is sunieient to introduce into 
the larger size about fouj^-tecii^oyg^^ into the smaller about 
elcveiuQUXices. It eminot be passed through the undilated 
cervix ; if the cervix aclmits*ono finger, the* bug can be hitio- 
duced pi4dei\an amnsthetie ; if it admits two fingers, an 
vuaisthetic is not alway.s required, t)ut it is of advantage in 
allowing greater attbntiqn to /?,ntis{>])tie details. Therefore, 
when used to induce labour, it may be necessary to Jilate the 
Cervix partially by some other method, such as the use of 
graduated metal dilg,tors, for which an anaesthetic is of 
course always necessary. 

The bag'must first be .«$Lex^i8ed by boiling frr ten JXiinutes ; 
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• rfioiild l)e filled with water and the tap left open before 
•beirij^ placed in tlie steiiliser, so that the boilriig water can 

* eironlate through it and sterilise it both inside and out. 
Then it is immersed in a solution of 1-4,000 biniodide of 

^ niorcury if not used iinnu^diately. I’hc' genilal passage's must 
be douched and swabbed, and the operator's hands carefully 



sterilised. The. bag is then roll(*d up into .the* smallest ! 
• possible bulk and held it] a pair cd' stei ilised forc(*pj ; s])ce.iiv!^, 
forcP])s may be obtained.with^curv^'d btades (Fig. 300), but 
an ordin^oy pair of ovum forceps will serve the purpose 
equally well. Two fingers of the left hand are used to guided 
the forceps into the eervieal canal, and the broad bam of the 
bag is then pushed up well above the level of the internal os. 
ITlic forceps is khen w^ithdrawri, and bqraeic lotion (J[in 40), 
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* • 
or boiled water, pumped into the bag with a syringe ; .tl^# 
capacity of the bag should have been previously mefwsureaf 
and a quantity of fluid Jess than that required to fill it • 
entirely should be injectcMl. If the bag has not been pushed 
, far enough into the cervix, it will escape into the vagina as 
' it becomes distended ; if the broad end lies above the internal 
/ os, its shai)e will prevent its escape in this manner. 

^ De Ribe>s’s bag, as a rule, is 

a-tiA the iifGrinQ.^all ; when distended it there- 
fore causes extensive sepai'ation of the membranes from the 
wall of the lower uterine segment. If, however, while 
introducing it thp membranes should bo accidentally 
ruptured, no harm w'ill follow, for the distended bag prevent-s 
escape of the liquor amnii. An impoitant excopiion to this 
irule is the case of i)lacenta inajvia ; here the membranes 
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should first be runturt-cl aud.tkfe. bftg- thcivmtmdufit^-^ 

j sac , otherwise distension of the bag will cause 

I extensive separation of the phvoenta, Tvhich not only increases 
I the risk of haiinorrhagc, but also prejudices the survival of 
k the child by diminishing its sources of aeration and nutrition. 

The normal mechanism of labour is closely imitated by 
the action of de Ribci^'s bag. Its curved conical shape 
corresponds to the shape of the dilating cervix and lower 
uterine segment, while its*fluid consistence resemblea- that 
<jf the nbrmal dilator — ^the ba^ of waters. When the raem- 
Vjranes lyi^e ruptured, escape of liquor amnii is prevented' 
by it. Its action depends u^n its exciting uterine contrac- 
tions, by which it is driven gradually down through the 
• cervix, distending it as it passes. \^on the pains excited 
by it are feel^le, dil«>tation can be assisted by traction on 
the lower ^nd of the bag. Traction may be applied inter- 
mittently V pulling d^tlg the pains, or c?Qntinuoualy by 
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^itta^Jung a. weight of two to four pounds to the end of the * ’ 
Fubl)cj]fctiibc and carrying it over the foot of the bed. XJlti- 

• mately the whol<5 cervical canal is stretched to the diameter ' 
of the broad end, and any intra-uterine manipulation 
required to deliver the child can therefore be immediately 
undertaken. When the broad end has been driven out of 
the cervix tlie contents may be allowed to escajje and the 
bag is tjien wiJ/lidrawn. Often the uterine pains excited bv 
it are so strong that natural deliveiy is quickly effected 

• afi^r dilatation, who^n the pelvis is of normal size. Some-* 
times, however, the pains ra])idly cease when the dilator has 
been expelled into the vagina. In sonio rar0 casGS pains are 
not excited by tlie bag at all, although with the helj> of trac- 
tion it may <lilatc the cervix. 

The time occupied by this method in fully dilating the 
cc^rvix varies ; when eniiployed to excite labour it take^.s, 
on an average, tVorn to to obtain 

full dilatation ; if labour is already in progress dilatation 
may be comploteil by its use in from half an hour to two 

Two objections to the use of de Ribes’s bag must be 
noticed. In the first place, there is no doubt that its 
presence in tlio lower uterine segment displaces the i^resent- 
ing part and may thus*dislqrb favourabk? presegt a^ ^^^^ 

This objection is, however, unimportaiil, for after the bag^ 
has done its work the c<*ml^ibn of the jiassages allow.? of 
the easy correction of an^'» unfavour.'tWe jiresentation. 
The occasional occurrence of rupture *of the uterus when the 
bag has been ustd in cases of placenta praivia has been 
abeady referred to. 

In iridiKung premature labour ^jitli de Ribes’s bag the 
larger size is usually uimecessary ; and it must be recollected 
that jvhpn the nelvie brima?4..iXiuSU contracted, there, will. JUit 
be rqon i in the conjugate for_ the daCftQr jaize. , l)t^ Ribesy 
^>fig is too large to be used for the induction of aboftioii, thtv 
smaR..rublier.i)^ previously fipscy'iped feeing preferable for 
this purpose. 

Dilatation hy Branched Metal Dilators. — This method, 
introduced by Jiossi in 1887, has beisn des^iribed in pre- 
vious editions, but extended cxj)erience of its use hag; 

be3ix unfavourable, and it is ni)w* regarded as too dan- 

• • • • • 
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innovation to apply the term Csesarean Section to incisiprf 
of the uterus at a time when the child is non-viable, a'nd it i& 
better to restrict the name of Vaginal Oa'sarean Section to* 
the oi)eration just described. 

Acca u ^f£meiU.f orce. — This procedure is^ defined by Munro^ 
Kerr as ‘ rapid and forcible enlargement of the cervical 
canal and immediate extraction of the child.’ It therefore 
includes the methods of di gital dilatation, dilatation with the 
Var]fiJtt6fi^diMtatQr5,.of &o., and vaginal. Caesarean 

action. These are all operations of great gravity, and ai*o * 
attended by risks of serious injury to the maternal passages, 
and a correspondivgly high maternal mortality. Further, 

iiili^ifisked.ak^ tg„,saye^thcJiijQ,.^ thp child. By Britisli 
obstetricians these methods arc seldom employed. Cases in 
which the immediate evacuation of vhe uterus becomes ncc(js - 
sary owing to some urgent maternal complication are by 
I preference dealt with by the classical operation of Caesarean 
1 section. In comparison with the procedures, classed underil 
AccovcJiemertf force, Ciesarean section is simpler, requires!! 
less technical skill, is equally expeditious, and is ai)plicabler^ 
to all conditions. 

General GonJsiderations , — Slow methods of induction are 
{ suitable for non-urgent indications, such as jielvic xjon- 
; traction, albuminuria and nephritis, chorea, heart disease, 
,&c!' Cases of antc-partum haernorrhago, with the exception 
.of, the concealed accidental form, may also be dealt with 
by these methods. Tlie simplest is the intra uterine bougie 
method of Krause ; the sole disadvantage attending it is 
the delay which often occurs in the establishment of effective 
uterine contractions. "Phis delay may be greatly shortened 
by removing the bougies and iptroducing the smaller de 
Ribes’s bag as soon as sufficient dilatation of the cervix to 
allow of thio being easily dope is produced ; this usually 
'^occurs in fwenty-four to forty-eight hours, even if labour is 
not aqfiually exciteci. . <l c 

TJfeRibps’SjjjJia'g is the best method to employ to provoke 
^ labour in cases of jplacentf^ pfi^^ via ; if the cervix is insuffi- 
ciently dilated the small hydrostatic dilator (Fig. 295) may 
first be used, in order to produce sufficient dilatation to 
allow of the‘h:itro4ucti94'P^ the larger bag. 
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Version : Turning. ^ ^ 

• Vernon consists in altering the presentation of the foetus . 
hi the uterus ; tliis may be done in order to correet an 
unfavourable presentation, or for other purposes which will 

%e referred to below. As a rule the breech is made to present 
{podalic version), sometimes, however, it is the head [cephalic 
version)^ Th(i conditions under which it may be desirablg 
to change the presentation are various, and this is true also 

• of 4hc purposes which it is intended to effect. 

(1) transverse eases it is essential that the presenta- 

tion should be changed (see p. 382) ; befpre labour, cepha lic 
version is to be recommended ; dujiiig^ "" 

version, followed by pulling down a leg. 

(2) In bre ech ])resf;ntations seen before labour or early 
in labour cephalic versioM should be performed if the patient 
is a primipara. 

(3) In jyii’cnv presentations s(‘cn early in labour po dalic 
version is indicated. 

(4) In placenta praevia pod alic version is extensively , 
employed, partly as a means of immediately controlling 
haemorrhage, ])artly to expedite delivery. 

(o) 111 prolapse^ of the co re! jio^lic version may be ^ 
jierformed if the ^leaS. fs not engaged, to relieve the cord 
from the risk of compression Jjy the head. 

((?) In oases of pelvic contraction of the flat variety and ^ 
of medium degree, projiliylactic podali c version may bej 
employed, as some authorities believe that the passage ofj 
the after-coming head is easier in this kind of iielvis than thel 
forc-coming head. 

(7) When the cervix is tlircc-fdiirtJis dilated and tl^e p^^yia 
of n orma] size, i)odalic version may be practised as a method, 
of immediate doC^ry when thi?i is indicated by mat^nal 
complication.^ or by footal tlistress. , 

» Version may be performed by external (dlfflominalV 
manipulations alone, by ^intecnal^ i^anfpulations alone, or 
by combiped internal and external manipulations ; tjiese 
methods are respectively termed external, internal, 'and 
combined or hi-polar version. , ^ 

External Version. — ^The foetus in viero bo turned by 
abdominal m^ipulationjiif , tl;i^ yd. 4^ . a su^cieiic,y q£ . Ji^uor 
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fyjxuii, i t the iiton.is is not coutractiiiK fx’cquently and j) )vn*i' s-. 
fiilly, and Jf,?thc abdominal walls aio li>x. 'Flio titno /or itsi, 
performance is therefore hefoi’o labour sets in,, or very eajly * 
in labour ; it is much easi(M‘ in a multipara than in a j)riiui- 
gravida. Fy 11 surgical anasthesia is requii*ed if strong and 
frequent labou r pains are present. It is the method of choice. 
^iii aii cases of ttaajis vetafc- i)re.^entatioa ,8peu,Jasf iKejytiawr ; 



FiO. (Jdl.' -Kxtenial Version in Broedi Presentation. I'irht Sta^e. The 
hands are loc ating tlie jm sitioii of Iho head ; the heml and hreoch arc 
to bo |)UHlierl aside in o|t]t!)siie diroetions, as ^Iiown liy th(? arrows. 

it is als'o useful in Jb 4 :cech p|.:csentations occurring in a 
' priinipaji.1 Uncl firgil «;ccn l^ef^re Ubour. In both of tliesec 
instances cepijjg,lic version >shou]d be performed — ?'.e. the 
jhcad should be made to i)rcseiit. It may also be, made use 
'I of ill glapen^a praovia at the beginning pf. the first stage, as a 
'preliminaiy lojiulliiv? down a leg into the cervix. 

(a) Hedtl or Breech Presentation . — The patient should lie 
on her bacTs^wilh the shendders slightly raise^l and the knees 
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the .ibdomun being comjjlctely uncovered. The 
^iositi<»n of liie Head should first be located ; if^ will usually 
• be fiiiuid in a bieecli presentation distinctly to one side of 
the mid-line (b’ig. 301). The breech will be. found as a rule 
lying aboye the brim ; if labour is hi progress and the meiu- 
*brane8 have niptured it may be engaged. . . ■,> 

The stage 6onsists,in applymg' pressurii'^tp 
j and to the brqpch with the hand in opposite (lireetions, so m'i 



Kio. - Exlt rnaf Version. Tho prosc?nhifiu!i is trail svorso, tlie first 
slap) having been coi^plotod. 

to push the lioadMowii tSwiinW the pelvis and the breech 
upwards upon Ujc opposite side of tlie uterus^ towtirds the 
•fundus (Fig. 301). 'I'he effect of this niovcmenUis to make 
the prcsojitalioii transverse, y the^ab<lf>ininal wafts are lax 
as in a myltipara, and the patient is not in labour, this stage 
is v'cry readily carried out ; in tlie Ccase of primipara,* 
if labour is in progress, consideraby^ difficulty may be 
encountered, and it may bo necessary to give an ansesthctic. 

The second continues th^ Movement - W^uu in the 

E ‘ * - - - 
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first until the head has been brought over the' pelvic 
and the brejeeh pushed up to the fundus“*(Eig. 303). Tfi* 
head must now be carefully adjustedi in the brim and the» 
long- ajd fi.ii£ Jho.i cetal tnink made, to eociip^popdr. MSibutlio 
long axis of the uterus. Uailess this point receives careful 
attention recurrence of the displacement will almost cer- 
tainly take place. 

TJie third i^thge consist first inj)u§hixig t he head down into 
'tiie.bxijn as low'^ as possible by grasping it with the two hands 
(Fig. 304). Finally, steady, prcjssure is made upon the fundus 



Fig. 30;j . — Kdernal [^f.rswii. Sec^ond St.iire. ^I'ho lit* of ilio foL^tiis has 
been made longitudinal and the h('ad is being uiljusted ovor the pelvic 
brim, while the hrcoch is being pushed iul(» the ftjid-liim at the tuiiduB. 

so as to push the whole foetal body as low down in the abdo- 
mrnr as possible. This has the cficct of Hexing the spbie and 
the head, the chjeot being do restore thesiormal attitude of 
general ^flexion as nearly as possible, for this attitude may 
have been^disturbed by the prtivious manipulations. « 

(i) Trar^verse, P TerenUitwn. — When a triuisverse presenta- 
tion, is met with, t he *pd 88i^ilitY* of the pelvis, being oon- 
tracted must always be borne, iiunijid, and careful measure- 
ments musi' be ts^en. If the degree of contraction is com- 
patible with delivery per vaginam, podalic version may be 
performsd. il the pelvis is, flattened. The ^ position of the 



VERSION 


<^^ 76 - 

Jicfbd should be carefully located, and the operatidji is' then 
performed in the manner above described, except' that theV, 
• head is pushed upwards. . ' . 

After correction by external version the origiixal prcsou.ta-| 
tion is apt to recur. In transverse present ationa and ji).t 
*placenta prsevia podalic is preferable to cephalic versibn. j ^d » 
if labour has begun the membranes may bo ruptured- an4 -a* 
foot pulled do^ni into the Tjagina. ^Thia effeclually prevents. 



FiC!^. 304.-- /j/'j’/f r//a7 Varaion. 'I’hinl Stngo. The hoiid in being puishod 
dowji into tho pelvit* brim, a vortex prosontation having been produced. 

recurrence of the (lisplfu'citicrii. If c(iphalic version Jias'been 
performed for bfcH?ch ^lion before labour, great 

difficulty may be cncourilered in keeping the lioad in the 
•pelvis, and the operation itiay luive to be repeated* 
labour begun, a thickly fol«Jcd lowelfnay be lai& on 
side , of tJ^c uterus and a tight binJlcr applied over alVto 
in maiiitaiuing the correcUMl presentation.^ * , « 
Internal Version.-— This operation cijxisistH in introducing 
tlie hand into the uterine cavity, seizing the feet and turning 
the child so as bring doym tlw pelvic extretrdty ; under 

48—2 
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urgent conditions this is followed by immediate extraotibur 
but if the circumstances permit, time should be allov/ed top 
natural delivery to take place as in the managomoiit of a* 
breech labour. Internal version is a verj' old obstetric ])ro- 



Fio. iJOo. — Efieci of seiz^nfi: in Inmiiip: a 

TransvfiTrtC I’vePeiitnlion ; the haok is rotuted to the 
iT front. (Fuial)u)uf and Varnier.) 

- ■ * ‘ 

V * 

cedure, hnd was d^iscribed and practised by Hippocrates ; 
later writers upon obstetrics also have pracdieajly all de- 
scribed it^(Celsus, Galen, Arnbroise Pare, liaudeloeque, 
Sinellie), so that it Jias probably been in unbroken use for 
two thonsaiid^'years. The earlier records of tiie operation 
show tihat*i.t was thpn iivcdito bring down tl^e head (cephalic; 
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■Vi'-rston) ; w i{,lu ;i^rc»cont limes it has been emplpy,edi,.only,,aa 
, 5fJllie.tlTo(l of podalic^version. TJiis method of version differs 
from tlu! otJiers in providing not only for cliuiiging the 
presenlation, but also for immediately delivering tJ)e child. 



seixiJip: tlfb in turniii„ .iTvaiia- 

vorsc Prosfiit:ition. (PMrabtouf ViirDirr.) 


TJie operation is by no means devoid of risk, and shoulcihot 
be performed except under perfectly clear indications. = It 
is absolutely conI;ra^mdicatcd,by ; 

and whenever lias ^lapsed ruptjiie.o£^->t^ 

ijg^gpibxfvpp^ it^sRould no^ be attempted, ujilcss the mobility 
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of^the foetus is good, and the liand canJje introduo^ndtliov*^ 
foroe into tl5i uterus. When t.ht> f.y^fna is deaxJ. orajJifotomy ^ 
should always be preferred. 

pe lvic. ioohes, version is an 
ffiuulble iiieMiod of delivering a living child m a pelvis,, 



Fro. 307. — Fffei t of seizing tho Uppor Leg in turning a 
* Tranaverao" Prfjsoiitatit^n ; theWclc is rof a ted posteriorly. 

^ (Farabfouf and V'su iiier.) 

Un(i.in ali degrees eo»t.rtY»| Btl pidvia it should bo 

avpided. The strictcstta.*tis#eptic'prccautions are Called for, 
anclathe manipulations must be carried out with ^entlelfess 
and deliberation ; only in this way can the risks of sepsis and 
rupture of thetuteruS be reduced to a minimum. The most 
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'*{ y:e tinru'^ib^red : but^ when half dilat^,'the cervix can first 
^ Ife.sti^tched to the req.uired extent, by tiie digital .met&^, 
utide.r anaesthcBia. 

The most important part, of the pro,coduye conai sts in 



30S. — lilfect of sowing the Tapper Ix?g«in turning a 
Transverse Presciitati<»y. (Farabtouf ami Vairnior.^ ^ 

• • . • 

seizing and pulling down^ a foo t ^ ij is (Isually better to ,pnll j 
do^ one foot only and complete the extraction as a»half ’ 
brooch. In cases where rapidity is desired both feet may be 
palled down at the same time, or the«econ<^ be sought 
for after the first has been pulled down. ' 

The first p«int req^ui^g attehtj|^ is 


080 O^iSTTSTRKJ OPKRx\TTONS 

mobili<iy of *tl‘^ ► 

thumb is of courso lUsl.iuctivo of tho liaiul ; but it is not • 
always easy to miogniso this wlicij, for oxainplo, tJio limb * 



l"lu/309. i-^]’]fTcoi of Boi/iijijj the Upper Tjcg in turning a 
Transverse ri'esentation. (l*araWul' and Yarnieu.) 


« c ^ 

can Only be reached with the finger tips. As Munro Korr 
has pointed out, tJie most distinctive^ part of tiie foot is the 
hgel, which (iau be itjcognisctl by one finger, and serves 
absolutely to distinguish it from the hmid. If this point 
camiot be made out, the Jingers shoijid be pal&sed up to the 
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* 

• • 

• Jiu4.t(M:k.s and drawn down the thigh and leg until the fool ii^; 

• n^ac.lfed. • 


The next point is thejjjJji^^ which is important, 

inasmuch as although edther wall do, extraction is greatly 
facilitated by selecting the }uoper foot. The principle 
governing Ijio eJioice is 

i whieJi, when draw n down, will cause the back of the child 
\ to ro tate, forwards : if the wrong one is seized the bagk 
wdll rotate .backwards. Tlic rule is that in tKO^sv^eJCse 
I tfriisenlations, wdion the jiosition is dorso-anteriorjj Jhe 
V, lower foot should bo pulled dowm, wdiei\ (lprsv>-pOh^tgj;jpr, 
. From Figures a05 to. 300 it wall b' ween 


thal. the (lireelion in which the trunk rotates is controlled 
by tlu! choicer of a fool when one only is pulled down. 
jVs the <lelivciy of a breech presentation is much easier 
w})eii anliiiior rotation* of the back .occurs, it is impor- 
tant that th(^ pr()|)er foot should bo pulled down. Ir^lj^iLul , 
presenjations live choice of a foot is uiiiinportuiit. aw dorso- 
ant(*rior poshhms necessarily dorso-])osterior after 

turning. In seeking tlu" prop(?r foot it must he recollected that 
in the uorinal fadal attitude the legs are often crossed ; in a. 
transverse presentation it accordingly follows that the foot) 
first encount ered is not necessarily that of the low er limb, 
order to lie sure flic fingcis^miist bo passed up to the buttocki 
aiid^ the desired foot found by following down the thigh, 
Freliminaried.---Au ^p^smc tic should always bt? ad- 
ministered, for should the [Kftient.move unexpectedly wdiile 
the operator's hand is in the uterus the risks of ru[)turc are 
considerable. Tlje bladd er wlioiild be emptied by catheter. 
The position of the liacJk and head of the child should bo 
carefully localised by abdominal and vaginal examination, 
and the fcjetal heart auscultated. The approximate >sizQ. of 
the pelvis and oi tlie foetus nfust also be estimated. The, 
patient may be, jilaced in cither the ]if ^^o _tonj>y position ^or 
the ordinary latorai posture ; in the latter* Ipss assi»l- 
anco is acquired by the ojicrator^ »Tlu? operator, after care- 
fully disinfecting his hands and forearms, should piit^m a 
pair of previously boiled rubber gloves ; the vulva should be 
shaved, and the vulva and vagina cteansec^ with soap, and 
tljen swabbed wdth an antiseptic solution (biniodide of 
mei'cury 1 in Ji,000, or ^so) sj. to pj.). ^ ’ • * 
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llH'' 8 le'p 9 ^ oj ttie Operation. — (a) Whm the j^esentation • ' 

— ^When the .lies-, to- th»-«ght the ' 

s^ioui(i bo placed Jolt sidfij with the buttocks over the 

edge of the bed, the ojicratpe .using his.., right, hand for the 
internal manlpitlntions, as this hand can be more easily 
diroct-ed to the left side of the uterus where tho-foot are lying 
(Fig. 310). When the head lies to the left side, the patient 



t'lo. S10. — iiitiii'iial Version for Tmn."»vori-o IVi'.sMututwii : intro.duoiiig the 
huiul into tho nteius. (After Nagol.) 

c .should be placed on her. right, the operator using his left 
hand. ^ 

.. (1) The hand should be passed into the vulva with the 

• fiqgers add tlvimb bout into the^shape of a cone (Fig. 268) ; 

th(3 directipn to be takcn'is at first upwards and backwards 
(axis of outlet), grad'?a]ly«cha>nging to upwards and forwards 
(axis’pf brim). . • o 

' ‘ (2) . The hand 8hQuld.not enter the uterus until the si^rpng 

* Qontri^tions an^ expulsive efforts excited by its introduction 
into the. vagina have passed, afiray. 

(3) in 'act^a^^|itmQr ^obitions tjie hand ■’should follow 
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.thte curve of the lower buttock and thigh until the fc>0^ ~ 
can he reached, the external hand raising thtf pelvic pole of 
the foetus so as to render it more accessible (Eig. 311). 

(4) In 4p*'®o-po8terior positions the hand should be 
passed over’'ihc ventral aspect of the fcetus, so as to reach 

the ttyner ftot. aided by the external hand. The effect of 

seizing the upper foot will bo to rotate the trunk so as to 



811. — lutmiHl Version l‘<»r TrMiisvovtio l*re.‘.entation ; seizing tho 
l()\v#;r foot. (Aftm- Nagel.) ^ 


bring the back "forwards and*convert the j>rcsentation into 
an anterior breech. , t 

(5) When the foot has been seized, it shoul^l be drawn 
/gently^own into the vt^ina,«lhi} Iveadlboing at the same time 
• pushed»up towards the fundus by the external hand <jr%y an 
assistant (Fig. 312). The patient ma,y.now be placed'tin the 
dorsal position (as in the figure), o» delivery may be com-* 
pleted without change of position. Extraction is usually 
. easier in the^orsal position. * • • • * 
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((>) These manipulations should as tar as possililc 
made during tlie intervals of the (•ontra(;tiojis, the internal 
hand nuikinj^ no advance during the jviins, hut being held 
flattened over ( he body of the child. 

(7) The nt‘xt step is the (^J,racUou jyf AUe chU This 



Pio. ayi . — Internal Version : jmllinf; the Icfc? <lown 1hi<)ii;^h 
4 the vulva, and pushing thee, head upwards with tin? 

, other hand. (Alter Nugel.) 

" . , c . 

must be cai’j'ied out in the manner aheady described in the 
mUnagement cf a breech labour (see p. 368). The risks of 
"the arms becoming extended are great, for the attitude of the 
footiis is necessarily disturbed in turning. Sometimes in 
.transverse cased an ^%rm ftiay be found, prolapsed before 
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^’«^^8ion has been commenced. A loop of gauze bandage 
should then be passed over the wrist, and suiiicicut traction 
made upon it to prevent this arm from being carried up into 
the uterus as the child’s body is turned. If the other arm 
should Jiccomo extended it will ho brought down much more 
easily tlian^if Ixjtit were extended. jSlcady pressure tha 
fundus should be kept uj) by an assistant during cxtractigp. 



Jilij. — Intcrii:^ V<*irii(ui lor VoHcx Prosontsitiou ; the hand 

ii\K) tho uterus. (After Nu^el.) 

(S) Alter lii(‘ delivery of llio after-hirtli an antiseplio. 
Ultra- utorino clonehe yhonld always bo given. 

(D) Owing ((f the rislA: of aspJiyxia, Wsior 

jjjio rcyuseitatiou of the infant should be made. • 

{^0. nw-eugagpiux^xt..^^ 

ijj^tho pelyie biiin ,^pjt’9J%l>se o^f card, in eases of ante- 
partun^^hannonhage, or in presentation of the faejp or«brow, 
internal version of a head preseutat ion diy^ ng l^)onr is 
sometimes called for. Whenever pq^isibleU is preferable tcj^ 
turn by the external method, and then pull down the h'gs 
(p. 601). \i'hoii the back Hcfcf to the right* the patient^ 
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■ I ■ ' • 

• 

should be placed upon her left side, the oper^.tor using his < 
right hand.; \yhen the back lies to the left, she should be*i 
placed upon her right side, the operator using his left hand 
(Fig. The steps of the operatipij^ are the same as in a 

transverse presentation, the hand being always j^assed along 
the ventral as])et‘t of the foetus ; it does not matter in this 
case which foot is seized in turning. When the hand enters 
the 'uterus the head is necessarily pushed to one side, thus 
facilitating its displacement upwards by the external hand 
later on. It is more difficult to turn a head than a trans- 


' verse presentation, as the long’ axis of the foetus must be 
^ made to cross the transve^'se axis of tJie uterus. It follows 
jthat this method of delivery in head presentation must not 
Ibe attempted unless the conditions are quite favourable — 
sand sufficient liquor amnii remains in the uterus to allow 
ifree mobility to the presenting part. 

Difficulties in Performing Internal Version. --ITiuler 
favourable conditiSns internal version is a simple and an easy 
operation ; but the extraction of the child after it has been 
turned inay be comjflicated by thc^;cil\s pxtea<kd‘. 

When the membranes have been ruptured for some time and 
the remaining in tlie uterus is sniia.n, 

turning is both difficult and dangerous. It is soinefimes 
difficult to decide whollior, in a given case, it is safe to make 
jpthe attempt or not. These difiiculties arc most often 
encorutered in transverse presentations when tlie chila is 
still alive. The presence of a^^lX;rftark^ 
lahyajs coutra-iridioatcs &ny attempt at version ; when the 
niatural intermittent character of the uterine contractions has 
fbeen lost, or the uterus does not, become j)roperly relaxed' 
fduring the interv.als, the introduction of the hand, even under 
full anaesthesia, excites violent expulsive efforts wdiich greatly 
impede the manipulations and increase the risks of rupture. 
Unless th3 operator has had some previous exj)erience of 
tujning, he 45hould not make tfie attempt when the con- 
ditions are not in all respects ^avoufable. 

The which attend internal version are, clearly 

defined. Fir^t, there, is the risk of : even if the 

'hand of the operator protected by a sterilised rubber 
glove, the danger of carrying infective material from the 
vulva into'rthe- uterus remains. It is therefq^e important 
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special precautions should be taken, the vuly^ being • 
shaved, and both vulva and vagina carefully .cleansed with 
soap, followed by lysol or biniodide of mercury. Douching 
alone is quite inadequate. I^ftcaxdly, there is the risk of 
r uyture of the ufe^u s. but- except in the cases of difficulty just • 
Traerred to, ^his risk is remote Thirdly, version having been 
begun and the foetus partially turned, it. may bo fpimd 
impo^ijble ip cpmplcic ihe operaiion. owing to 
cmtinTqous retraction, of .tlMJsv.utOCUS. Fourthly, version 
having been completed, difficulty .in -,extractinft-.libn:wjaft«r< 
comings, head and arms may. be met with, rcaultiag....iu 
the death of the child from .asphyxia, or in hijury..to, 4 ts 
limbs. 

Combined or Bi-polar Version. (Method <if Braxton 
Hicks.)- During the first stage of labour, w'hen the cervix 
is sufficiently dilated t^) admit one or two fingers, ajid.the 
membranes are unruptured , or if ruptured, a large amounjb of^ 
liquor amnii remains, it is possible tp turn without intro- 
ducing tin' Imiul into the uterus. It is evident Ihat^in 
interna] version both external and infernal manipulations 
are employed, and both poles of the fmtus are displaced ; it 
might therefore also bo accurately called combined or bi- 
polar version. The essential difference bctv-cen internal 
version ami f lie«»methrtd now to he described is that, as in 
the latter tflyvwltole hand iajiQt . introduced intUAJthe uUicus, - 
it can be performed al. ^ enrlier stage of labour. It is not 
frequently performed, for it. is more difficult than either of 
the other methods, special dillicrflty being met with in 
carrying the loilg axis of the foetus through the transverse 
axis of the uterus. Li transverse it is easier thaxi m„vC£tux. 
presentations. Bi-pplax, version is only used to produce ,a , 
/breecJ) presentation. - 

Prelimimrie^. — Thes# arc •the same as for internal 
version an ansesthetie, though -not ^essentig.1, is. of great 
assistajice. ' * ^ 

StefO. (a) When th^ preij^ntatym is transverse. — Either 
hand may be employed for the internal manipulations*, the 
patient being in the dorsal or left lateral position. %•, * 

(1) The position of the head having bgen located, the • 

i&-K»8Ji9.cl,9Pwaids ,9;qt Qt 

> the ^Ktemal hand 
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assists by pushing the head upwards towards the hyp(?- r 
chondrhim. - 

(2) The arm or some part of the trunk now lies over 
the inttMMifil os, ami i.>. pushed into the iliac fossa on 
the same side, the head being simultaneously displaced 
upwards and towards the middle line into the epigastric 
region. 


(,‘l) The breech or lower limbs now come Avithin reach of 

the internal fingers ; the 
. membranes are then riij^- 

tiired, and one foot pulled 
down into the vagina, wliilc 
the head is pushed up to 
the fundus. Tlu; ease is 
lluMi managed as a breed) 
la hour, (hdivery being left 
to nature. 

(k) When Ike head pre- 
snif s. ' ( I ) head is 

puslied upwards out of tlie 
brim, and then into the 
iliae. fossa oa the aide to 
irhirh the bach of the Juiiiia 
/ic6- il^^ig. *114) ; attJiesann^ 
tiiiK^ tlie breech is<lisplaeed 
^ downwards and to th(i o])- 
jiosito side. 

(2) Tlie pi'esontation 
lias now beiome transverse, 
or oblique, and the opera- 
tion is eomph'ted in the 
manner just deseriWed. 

It is seldom necessary to 
adopt this diffieult method 
o^version . U iider most cireu instances when it could be made 
use of it will be found* easier tc^^turn by the external. method, 
and Slaving thus brought down the breech into the. brim, to 
pass two fingers into the ccrvi.v, rupture the membranes and 
pull doAvn a le^. Wl?en in eases of placenta prsevia it is 
desired to turn, external podalie version follow^ed by imme- 
diate pulling down of a leg is preferable to .^ho method of 



Kic. ,‘314. — 13i-polnu Version : 
First Step in lloiid Prosciitiilioii.- 
I’hicofita Pnovia. (hraxton llirks.) 
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'• ^raxton Hicks, inasmucli os it reduces the intemd maiiipu-'^ 
latipjSs to a miiiimura. » • 

' • Obstetric Forceps 

'• m 

The coiistniction of tho modern obstetric forceps will be' 
best understood by tracitig the v'arious phases through which 
the iiyttrumnrit has passed in its evolution. ^ 

Tho earliest forceps to be publicly described was that of 
i’alfyn, a surgeon of the city of Ghent, in 1720. It consisted 



Fio. 315. — Diffrront Patterns ot ( 'hamberlen’s Forceps. 


of a pair of s})oon-Hliaped blades with wooden handles ; the 
blades wore applied to the sides o^the head, and the handles, 
tied fin'nly together so that the instrument could be used for<uji 
traction. Before this *perio(f (seventeenth century), an 
instrument had been used in London by a faipily af doctors, 
including at least three generations, named f^hamberlVt : 
the construction of their foi^euf? jras? however, maintained * ' 
as a strict family secret, and not until long after the death of 
the last of their line did the secret leak out« In I'^IS the ' 
three forceps represented in Fig. 316«were ^und by accident* 
in an old chest in a house which one hundred years previously 
had belongechto the diamberldhs? and are bdieved to be the. 

«.M. .*•- • *• * * 44 
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iristrumenta with whicii they worked. Tlioso throe forcfep'^ , 
were distinctiy better tliaii RaWyn’s ; they consisted' cl 
pair of metal, spoon-shaped, fenestrated blades, united like 



Short or Struight l'\)roops. 


a pair of scissors with a ])iii-joiiit, and having ciirvc‘d scissors- 
handlcs ; sliglit niodificatioiis in shape appeju* in tito throo 
forms, and in one a tape tlircaded tliroiigh and around the 
blades replaces tlie pin-joint. I'Jiey are composed of Ihn'o 



Kui, ai7. — Straight applied to the Ifcad at the J3rim (SoluMnatic). 

^ (Milne Murray.) 

»r, 7>. Ams ufjH’lvic bnTM. r, i. IMaiu; ol in-lvic brim, r, (/. Axis i4 ic oullot 
^ r, :r, /. Diivfliou of IraOuiii niJHlft by 

1 f- Cfc ' 

parts : (1) the curved blade, (2) the lock or joint, Jind (3) the 
handle ; the vJurve, beuig designed to adapt the blades to 
‘ the foetal head, i,s known as the foilal or cephalic curve. This 
is tlie otdy curve upon these early instruments ; viewed in 
profile, they are straight from end to end. 
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^ " A f(>roc])S constnicted upon tlib principk*., and called the 
or straight forre.ps, was used for some ^urposejs until 



Fu;. .'US, — Obr-totiic Koicops, sliuwiiiyr llic ( ojihulif. jnid Pelvic 
Curves. (Kilf^ar.) 


(■()]n|)iiriiti\ cly rofout. y('ars, but Jias now boon goiiorally 
abandonod ^516). 

Tbo faulbs t)t’ tliisiforoops aro easily doinonstrated. The 
iiislrunieiit ji4 straijj;lil, luit llie |)nlvic oanid.. in wliich itjias 
to lie, is oiirved : Ihoretore, in f^rasping th<' fadal head at the 
brim, a central grip cannot be ob- 
taiiK'd, for the insinimont will seiz(^ 
tJjo jKirt of 1 he. h(»ad wliieli lies behind 
file centre »‘1J7)T Jn oceipito- 

anlerior j)osi1ions, traction thus 
applied to the siiieipital ejid of the 
liead would induce extensiofi. And 
furtlier, in making tract ioji, a great 
deal of the foreft* Avill be inisappliod ; 
for while tlu! h(*Md must tra.vel<lown- 
wards and backwards in the liiu'^of 
tlie axis of the brim (Fig. ‘117 a, b), 
tlK5 direction of*tra.etion exerfed by 
forceps is ill a line (e, x, f) in- 
t^nediate bclvvee.n this and Ihci 
axis o4 the outlet {c, d). ^ ^r^jat 

deal ofc force will therefore be lost, 
and the soft parts crushed wliich lie betweei^ the bead and 
the pubes. The misdirection of liorcc ig represented by* 
the ' angle of error,’ b, x, J\ The application of this instru- 
ment to the bead in the pelvic cUvfty is also open*to objection,# 

•. •• 44-2 



i. :51{t— Tho 
^^lot (Itiiglish) Lock, 
and Shanks. • 
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for it cannot be mSdo to travel in any part of the pelvic a;. , *' 

without loss of much of the force applied. ‘ i a * ^ 

The first observer who attempted to remedy the fatill like 



i’’iu. 320. * Long or Curved Obstetric Forcop,«i. 

the straight forcei)s was I.ev'^ret, of Ikiris (1751), wlio curved 
the blades forwards, so that they would lie accurately in the 
curve of the jxdvie canal (Eig. 320) : this second cuiwc has 
become known as the 'tiiale.rnal or pehiic curue. Minor 



321. — Jjoiijf Forceps a]iplied lo the Head at the IJriiii. 

■ t , (Millie Mun-ay.) 

* tf, h. Axis (if jii'hic bniii, c, rfAiH ofiK^lvic biiiiv 

♦ , Diivctioii of imclUiii iiiailf hy IViii'c^p.s. ^ 

'• ff r ^ 

m{)di4cations were made aWut the same period by a Scottish 
dgetor practising in London ..named Smcllie, who invented 
,the double-slot lock, ii|pw used in all British forceps, and 
introduced bstwWn the blade and the lock a straight 
portion. 21 lpng„ t.h« wHmh increased 
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litre length of the instrument so that the ojierator could lock 
6‘>tM5®tsido the vulva wdien applied to the head at the brim 
, 319). The result of these alterations was thus to 
/igthcn the forcoi)s and add the pelvic curve. This instru- 
(Acnt is now known as the Imuj^or curved Jorce^s. As con- 
structed atithe pi-esent day iris made etdirely of metal, so 
' that it can be boiled. The total lengUi of the it^trpijient 
is j , &jin ehes.: the cephalic curve of. the blade has a r^ius of 
J^tiuches, and allows a maximum .separation in the centre bf 
^| Jnehe.s. with a minimiiiu separation at the points of I inch ; 
fhe^ pelvic curve has a radnis of 7 inches. 

The great advantage of the polyic gurve is that it enables 
the forceps to obtain a central giip of the bead, which does 



not disturb its attitude ; Init as in the case of the straiglit 
forceps there is great misdirection of the line of traction 
(compare Figs? 317 and 321). The diit'ction of traction 
exerted by the instniimmt is represented by a line joining 
the handles with the centi'c of tluj foncstrum (Fig. 321 e, »,/), 
This line does not pass througli the centre of the i)clvis at alb 
but lies entirely in fron^ of it Vhen the instrument is applied 
to tlie head at the brim ; its direction also /livefges widely 
from the axis of the Bnm, The rais(lireQti«n^ of fprcjp is 
represented by the angle 6, qi,/. , * . , 

The long forceps received a further important medifica- 
tion at the hands of Tariiier, ofr Paris, in 1877., Tliis observer ‘ 
first introduced tbe*principie of (i^s. he modified 
the instrument so that at whatever level the* head may lie, 
traction may be aceiuately a{)p|ied to it in tfio axis of th^ 
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pelvis, thus enabling all the force exerted to be employed in 
the most advantageous manner. This hcj did by adaptiifg.to 
the ordinary long forcejjs used in France a pair of curved 
metal rods by which traction could be made, known as the 
axis-traction rods. There are a nuinbcj* of ])oints of difference 
betw^een the French and English obstetric. for^e])S which 
need not bo described, but Tamier's invention was applied 
in ^1880 to the English forcci>s by Sir AlcxandfcU’ Simpson. 


fJL 



F[a. 32;j. — Axis-traction For(*e]>s to the Iloiid at the lirini, 

(Miliio Muria} .)*’ • 

w, b. A\in <»r j)fhn* brim witli bm* df lim-timi. 

Simpson’?^ instrument w'as*fiirthcr modilied and iin])roved by 
Milne Murray. ^ 

The axis- traction forceps of Milne Murray is shown in 
tFig. 322. '^riic traction rojis are attached by a slot at the 
base of the fenestrum on each side ; tliej^ are curved so as to 
lie in accurate contact with thb lower ends of the blades and 
the shanks* ; opposite the lock tljcy are curved away from the 
harvlles, and coTinected together at their ends with an easily 
wc^rked attachment. Vhepr^dspf th^ traction rods li« about 
3-J inohes from the handles. To the ends w'hen uijited is 
attachccY a traigsverse bar moving on a ball-and-socket joint, 
svith which traetjon can bo made. As the handles of the 
blades are only used in applying the insti umcnt, and are not 
.grasped when making tracISioft, a screw is attached to them 

« r « * < " « 
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■ , 

which the grip of the blades upon thohoad can bo retained. 

is known as the ‘ fixation screw ’ ; it is Qot intended to 
bij^oduce ooniju’ession of the hcjid, but simply to retain the 
bcjpP blades when traction is being mitde. The handles 

gyjiemsejvos arc ntade much lighter than in the ordinary long 
^jjjrceps, and may be conv'^enicntly distinguished as the 
•'ap])lication ’ liandles, (lui transverse bar attached to the 
traction rods being called the ‘ traction ’ handle. The 



Iraction rods and handle arts detachable, and the wliole 
instrument can bo sterilised by foiling. . 

When this Ttn-c.eps Is apjflitsd to the hcsul at the brim, 
traction made with the t raction handle will catise ^.he head to 
descend in the axis of thd brim so long as tfie^ t raction 1*ods 
are kc^t in contact with the shanks (Wg. 324). The direction 
of the.forco api)licd is vepresenfed, in all positions,of Ihe 
instrument, by a straight lino running froyi the^oint.bf 
applicat.i«)ij of the force (trrM?tion htyidle) through the centre 
of the- fencstmm ; when the. head is at ftie brim, this lui© 
coincides exactly with the axis of the brim (Eig. 323) ; when 
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the head is in the pelvic cavity, it coincides with the axisftf'^ 
the cavity at the level occupied by the head (Fig. 324)— i.eto 
line intermediate between the axis of the 1mm and the aid 
of the outlet. As long as tKc traction rods arc kept in cne 
tact with the shanks, tl\e line of traction! will always co'^tje 
spond with the axis of that part of the pelvis iji whichl'^Ji 
head lies ; and in pulling the head through the pelvis tlie 
application handles will be observed to mclu).c mor^ and 
mbre to the front as the head descends (sec Figs. 332 and 333). 



It follows that none of the force ai)plied is wasted, for the 
'angle of error (6, x.j) seen in the case of the short forceps and 
the ordinary long forceps has entirely disappeared (compare 
Figs. 317, ,321, and 323). 

Various attempts have been made to apply the principle 
of axis-traction in otter ways. (1) It is maintained that 
axts-traction can be mad^ ■w^itK sufil'cient accuracy iiyth the 
otedinary long forceps by the pianoouvre of Pajot (Fig. 326). 
Jhe right hand grasps tj|;ie handles, making foiward traction 
upon them ; the 'left grasps the shanks above the lock and 

.* The Q8ie df inbber gloves ^ tVe forcepe operation ie'^p^lional. 
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jnTlkes backward traction upon that i>art of the instrument, 
fonyhig a fulcrum between the two hands, upon which the 
blades will swing somewhat backwards when traction is 
being applied. It is clear tJiat it will be im}JOSsible to obtainj 
even ajifnoxiiiiate accuracy of direction in this manner.! 
(2\ The sccfjj;id method is that of Neville (Fig. 326). Neville's 
fon^ops differs from Milne Murray’s in having but a siiijgle 
traction rod,*wliich is attached to the forceps just bclov.tM 
lock by a butterfly joint. The traction bar is differently 
jSintecl, but, like Milne Miuray’s, will move in all directions. 
The advantage posses.sed by tliis^ instrument is that it is 



easier to apply than Milne Murray’s, l)ut the direction of 
traction is ])robiIl)ly not so accurate. 

It must be recollected that the axis-traction force’ps is 
designed to work in a pelvis of poriual shape ; when the • 
pelvis is contract (‘d so as to distort its axis many of Ihe^ 
advantages which the instnimhnt possesses arc lost. This 
objection, of course, does not apply to its use iu the^enerally 
contracted pelvis. • ^ 

Mod«s of Action ofj Obstetyc.Foffceps.— The action 
the obst^itric forceps is essentially that of making traation 
the blades also compress the head, but the ai«LOUxxt 6f 
pression should be only so much as is rc(][nired to ensure a • 
firm grasp. When proper! y,^applicd the possible degree of 
compression i« small, and is strietj^ limited by Ihe cephalic , 
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curve of the instrument/ If the head is gripped transverik^^^ ’ 
tlie bi-parietal diameter cannot be reduced below ku/hcs.* 
It is prol)ablo that prolongcjd compreswsiou of the head Wen * 
to this extent may cause a certain amoujit of injury to. the 
brain, for in such cases tJic child is often born in a ^^ondition 
of Aviiitc asphyxia. But injury to the cranial ]jones cannot * 
be produced by this grip if -the pelvis is normal. As mo shall 
see, the usual grip obtained is transveu’se, or slightly oblique 
from before backwards. 

It is when tl\e instrument is so applied as to take An • 
antoro-i)ostcrior grip of Die head lliat there is the greatest 
risk of injury. R(Hliictidn of size in this plane is followed by 
a compensatory increase in the vertical diameter — ?.e., the 
distance between the vertex and t he bas(', is inereased. 'Fho 
transverse (bi-parietal) diameter is not much affcct(‘d. 

In occipito-posterior positions the forceps is soinetim(‘S 
^ used forcibly to rotate, the head so as to bring the ocei])at 
forwards, ^fhis canrjot be done, howc^ver, witliout ^risk of 
uyury to the soft parts. , 

A lateral lever ahion nniy bo e.xerU'd during tracdioii by 
carrying the handles gently from side to side ; this sc>im'ti tries 
aids extraction in a ditlieult cast^. 

It is also clear that, when the head is in tJie grasp of the 
forceps, the lower parts of tlie bladeS will exercise a dilating 
action upon the vulva immediately in advance of the head 

(Figf 333). And lastly, tJie mere iiiiroductiou of the blades 

ofteii exerts a powerful excifmit action upon the uterine 
contractions. * 

. The variety of obstetric forceps wliicli i\‘;il be found most 
generally useful is tlic axis-traction forceps ; and Milne 
Murray ’sk pattern is to bejirefernui on aecoujit of its greater 
accuracy. To operators who have become accustomed to 
the ordinary long forceps, tfie axi^-tracliofi fonieps appears 
clumsy jKid i^s application difficult ; but students can learn 
to, apply it quite as easily as the long forceps. It is a great ^ 
advantage to carry efae ^f forceps only, and this is the 
onlydeind which is sufficient for all the requiremonts,r'Whcther 
©f an e*asy oiva difficult caser It is advantageous also to use 
«' the same form qf instwument in' all forceps operations, so as 
to b(‘Conio Hioroughly familiar with its use ; and while it 
^ may be adifiitted that a touf forceps operatioui can be easily 
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•performed witli tJie ordinary long irfstrumeiit, this certainly 
•is noUtJio case with a high operation ; here the^axis-traction 
’ instrument is far nniro effective, '^rhe same must be said of 
pe* .0 contraction ajul all other conditions in whioh a con- 
-icrablc^, amount of force is requirtid in traction ; the axis- 
traction patR'rii is far more effect! v^o. Since all the force 
applied through the instruimmt is effective, and none is lost, 
obviously thy aTuount of force re(|uired is reduc^nl to the 
minimum. Wiuai tlio head is low in the pelvic cavity tlfe 
bhcides can be used Avithout the traction rods, like an ordinary 
pair of long foj-ceps. 

It must also be borne in miiwl tliat this forc('ps does not 
/ int(u*fere with the normal inoveimiit of n)tation jnade by the 
head in j)assing through the pelvis, for the ball-and-socket 
joint on the traction liandle allows the instrument and the 
iicad to rotate^ togellicr# With the (udinaiy for(*.ej)s, owing 
to the. firm gri]) of the handles which is required, spontaneous 
rotatiop eaiiuot occur, although of cojirse forcjble rotation 
can be pcrfonw<*d by the o|>erator. 

ft has IxM'ii iirgi'd thal- excessive' and (?onliiuioiis compres- 
sion of the Jicad is e.aused by the sereAving together of the 
handl(\s of the axis-traction forceps ; this is not the c‘asc, 
for, as we shall see, eontiniious compression irn])lii's improper 
use of the instrument ; *thc d(^gree of comjm^ssion recpiijcd is 
only that, necessary t<' ensure a firm grip of the Jiead, ajid this 
can*bc regulated fa* more aceuracy by th(‘ .screw i-haii 
when the handles are firmly# gripped in tlie act of making 
traction. The only valid objectioli to flic instrument is 
its great ei’ coin£^exity, and tlje corresj>onding greater diffi- 
culty ill manipulating it ; this can be readily overconfo by 
prac1i(a‘. ^ * 

Indications for the Use of Forceps. —1'h(' obstetric forceps , 
is an instrument Tlesigneif for afjplication to tlie head in pre- 
sojitalions of the vertex, brow, or face, aiid^ to tiie aftei- 
^ c.Qndnghead in bieecJi labours. It i.< also by soiufj authorities 
applied ^lin'ctly to tliQ ^rceej^ in broe^h presentations, but 
the insV’iAment is not adapteef for this purpose; 9 ther 
methods of delivering a difficult breech pregeiitatibii cau* 
alAvays be (employed with succes.s. % ^ 

When tlic head has passed througli the bi»ini, and lies 
with its greatest circumference m the peh-io •cavity, the 

• A . 
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operation is simple and easy ; the lower the head • Ifa^ 
descJendcd before tlie forceps is applied, the easier will^be the « 
extraction. This is often spoken of as the low force ps c pera- ' 
tion. When tlio ht\^d lies entirely above the pelvic brim, 
freely movable, unengaged and uumouldod, tlie operation is 
very difftoult to perform and uivolvos considor9.ble danger to 
the child. If the pelvis is contracted or the head abnormally 
large these difficulties and risks are considertijbly increased. 
This operation, which is often spoken of as the high forceps 
operation , is accordingly not to be recommended imless other 
methods of delivery per \nas nutiirales, such as intermil 
version, are impracticable. While the op(‘,ralion cannot bo 

actually coiideiniied, it should never be undertaken lightly, 

or Avithotit first giving due consideration to other possible 
methods of delivery. 

It wdll he clear that cases may met with intermediate 
between these two classes — i.e., cas(‘,s in which, although tlie 
head is engaged in tli.e brim and partly moulded, the greatest 
circumference has 3^01 failed to jiass through llio pelvic inlet. 
In such cases resorii to forcej)s sliould be delayed as long as 
may be possible, due watch being kept upon the condition 
of the f octal lieart, and the general condition of the mother. 
If the pelvis is of normal size the operation ma}^ be under- 
taken earlier and with Ix^tter prospc6ts of sncc'ess tlian when 
the pelvis is contracted. The importance of alJowijig full 
timf for moulding, in tlie latter condition, has been, already 
insisted upon. ^ 

The actual indications for the use of forct^ps in head i)rc- 
sentations may be arranged into tliree groiips : 

( 1 ) Abnormal prolongation of the second stage. 

1*^(2) Maternal complications. 

( 3 ) If octal dangers, indicated by signs of distress or pro- 
lapse of the cord, " 

In bnceoh jiresentations, if the after-coming head cannot 
be promptly delivered by the digital methods described on 
p. 369 , the forceps stould be a!b onpe .applied. 

(i) ProlongaticmMf the stage. — ^Forceps should not 

be applied nuerely to save the time of the medical attendant, 
or to shorten the duration of the second stage when labour is 
proceeding naturally. The lengtli of the second stage is 
variable^ and for practical purposes the streng^th of the pains 
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•Jjiu 9 t be taken into consideration, as well as the actual time 
•whicWias elapsed. When the pains are feeble and in^gular, ' . 
* much more time must bo allowed than when they are strong 
and regular. When the head is detained in the uppw part 
^ of the pelvis the use of forceps should be withheld as long as 
possible. When it has reached the pelvic floor and presents 
at the vulva there is not the same reason for delay. 

These points being borne in mind, the following con- 
ditions may be enumerated as causes of abnormal proionga- 
‘ tifiu of the second stage : 

(a) Uterine inertia— primary or secondary. 

{b) Occipito-poateiior positions’. 

(c) Rigidity of the perineum. 

(d) I'elvic contraction. 

(fi) Abnormally large size of the head. 

(/) Abnormal uterine obliquity. 

(g) Mento-posterior rmsitions of the face. 

• * • • 

111 every c^e au attempt should be made, before apply iijg 
forceps, to arrive at a conclusion as to the cause of ilie delay. 

It will be found tliat the three fii*st-named conditions account 
for something like 90 per cent, of tJie eases in which the 
forceps is used. When the head is delayed on tlie pelvic 
Iloor tlie usuaheafl.se is to b^ found in iiKdleotive contractions, 
or ait unyielding perineym ; in rare instances contiaction 
of the pelvic outlet may b^ present as in a funnel pflvis. 
When the head is detained m the U})per part of the pelvic 
cavity, and the uterus is contracting well, the eoinmoncst 
cAuses are a pT)sterior position, or some disproportion 
between the size of the head and that of the pelvis. In the 
latter an abnormally large caput will form, and the head i 
become fixed ; in the former the caput is not abnormally • 
large and the licad usually remains movable. Therefore, 
Avhen tlie delated head shows a large caput, £)JbtenMon myst 
^ always be directed to the^size of the pelvis. • ^ » 

(2) Maternal coniplicatio7ii^---JLt\mih conditions as hea^t 
disease it is obvious that pjeoiongation of the muscular fc^train^ 
which accompanies the sgggipd iftage must be detrimental 
the mother, and accordingly forceps shoiyd be employed • 
early in this stage. In o clftin ^jia all obstetricians agree that 
as soon as th# cervix saf&cient(;^ dilated e!^traction with , 
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forceps is indicated ; as in the majority of cases lal)onr*i6r 
prema’ture and the fmtus small, extraction is not'' often' 
diflicult, even in a priinipara. Sonietiiiios in cases of ^)re - 
nrature rupture of the ineiubranes signs of obstetric exhaus- 
tion ina}^ appear before dilatation has been completed, and 
to these may be added signs of ftetal distress. , Under such 
circiunstances prompt delivery by forceps must b(? praci isiid, 
the dilatation having been previously comi'leted by the 
digital method, or with the additional aid of incisions in 
the cervix. 

(3) F(xdal complications.— The early use of force])s may 
be indicated by signs that the hetus is sulTering from the 
effects of labour, such as passage of me(’:oniiim, or slowing of 
the rate of the heart sounds. This is especially likely to 
occur Avith a premature fa;tus oi* with piematiire rupture of 
tlu^ membranes. Prola])sc of the cord may also call for the 
earjy use of foree])s. When the feetus is dead, forceps 
delivery is suitable as', long as the ])(‘lvis is of normal size and 
ibe head is not abnormally large. But iii such ( ases, should 
extraction prove to be diflicult, the forceps should be at once 
(abandoned in favour of craniotomy. 

Forceps in Pelvic Contraction.- -li has been already 
mentioned in eomietdioii with the. managem(‘nt of labour 
in pelvic coritractiori (p. 416) l-liat unless the conjugate 
measures at least 3-2 inches, a full-time cliild of average, size 

camlot be extracted by forceps without great risk of seriously 
itijuring it. (Jonsequently it is better not. to undertake fgr- 
cepa. delivery in a pelvis smaiJor than 3i inches. If a case is 
first seen at an advanced period of labour, when the head ivS 
firmfy engaged in the brim, accurate measurement of tlie 
pelvis is impossible. We^must then be guided by the amount 
of cornpj’ession of the head which has tak('n place, as indica ted 
by overlapping of bones and ny tlie size of the caf)ijt . It lias 
been already .explained that an urimouldcd head is much 
more difficult to deliver than one in w^hieli moulding has 
definitely occurred \ ^ bu^ if tlie greater jiart of tl.o head, 

, thoiTgh moulded, remains above the i)el vie brim, the prospects 
of delivery forceps are nttfavourable. 

In all cases qf pclvio contraction attempts to deliver witli 
forceps must be made carefully, and should not bo persisted 
in if no progress is being ^ad!o after two or tfirea steady pulls. 
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,* 'Thf* shape of the pelvis is not of mticli impoi’tanco from 
tlio ];)f)ij»t of view of tlie forceps operation ; in'^ijoth flat and 
generally contracted pelves it may be used with equal success 
iji suitable cases. After failure to deliver with foi'ceps it is,^ 
as a rule, unwise to attempt version ; if t he head is firndy^ 
engaged in tiic brim and there is little licpior aninii present, \ 
version sliould never l)e perfonned, owing lo the risk of i 
rupturing tliw uterus ; if, however, liifcsc conditions are not 



Fid. Ap])liciitu>ii ul' Axi>-tra(.5lioii liit-rtMlucin;;; 

tho l<ift blade. 

present:, version may )>c performed if Qio pelvis is flat, but« 
never if it is geiieially eontracfeil, In all varieties of con- 
tracted pelvis, axis ti-aetioii forceps arc much niore ciuccessful 
than tlie ordinary long forceps. , ^ i 

Application and Use Jof Fpr^pg. — ^^relirnuiaries. — Care- 
ful anlijsijptic. preparation of tlxe hands of the opcratoi*and^ 
the vulva of the patient is of ^.oursc necessary. In sonicf 
seliools of midwifery the use of sterilased fibber gloves by • 
the operator is advised in all cases. In the opinion of the 
author this piifccaution is not ndboSaary in the“.fcuj operation^ 

m m m m' 
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but should be used in the high operation, as it is never* 
desirable to introduce the entire uncovered" hand into the • 
vagina. Shaving and disinfecting the vulva is a much more 
valuable preventive of infection thaii the use of gloves by 

. the operator, and in the author’s opip^on, it should be prac- 
tised whenever the patient is anjesthotised for any obstetric 
operation. If sterilised gloves become soiled in passing 
through the vulva the chief advantage of using them is 



Tig. 328. — Applicfiiion of Axis-traction l^'oroops. j.Tho left blado is in 
Igositiou, the handle only bein^ soon ; the rig-ht blade is being 
mtroduced. 

lost. Tlio previously boiled forceps should be immersed in 
a large ewer of lysol solution'(5j. to Oj.) or’carbolic (1 in 40) 
until require^ for application. The bj^^dcr must always be 
ej^iptied by catheter, and an anassthetic is desirable in all * 
cases. Tlie left-latelal postixfe, tl^ patient lying across the 
Bed;, is usually employed m this country, but the dors al 
^posture, wit^ the logs flexed and the buttocks drawn to the 
edge of the be^ (Eig.(.337),: is of great assistance in cases of 
difhculiy, and the operator should become familiar with it ; 
the former lias the adv^t{%e of requiring fojver assistants. 
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the lateral posture is Uvsccl the buttocks are drawn 
ove»thc edge of t he bed, and tlio right leg be supported 
throughout the operation by an assistant in the position 
shown in Fig. 327. A dot ailed examination of the presenting 
llGflld sl\0llld first bo made, and for this purposes it ia necessary 
to pass tlie^‘ lialf Juuid ’ into the vagina. This will enable 
the operator in e.:is('s of diftieiilty lo locate the givrs, which 
are useful iq the diagnosis of }>osiiion wlion the sutures and 
fontanelh's are obscured liy a large caput. The curve of the 
helix always corresponds with the occipital end of the 
liead. IV^sterior positions should, if possibh*. be corrected 
by Jiianual rotation. If tlie cervLx is ineoinpletely dilated, 
the requisite degree' of dilatation should be secured by tlic 
digital luetlioel, aided in some cases by lateral incisions. If 
the membranes remain unbroken they should of course be 
ruptured aitificiallv. • 

A pplicfillon of lh<^ Axis-tnfclion Forceps.-- (o) When ih^ 
head in the lofccr pari of the pelric simple case 

blades jur<' a|)plied in tiu* transverse diameter of jbo 
pelvic <*avity. As a rule fhe jnov<*men1 of internal rotation 
is inconi])lete, and constajuerd ly ilu' Idades grip the licad 
in its ol)li([uc dianu*tcr---f.r.. inlerjn(‘diat(i between the 
tra.iisv('rse and the autero-p*.)stfTior. If int(‘rnal rotation 
is com|)lete th?‘ Jiead will be gri|)pe(l in its bipariotal 
diameti'r, 

* TJio left half is usually a^>pli<*<l first ; \ his will be iJierfower 
half in the left lati^ral posluw?. The iiandle is held lightly in 
the right hand, I he traction lod Inking kept in close (*ontact 
with the shank.® Tiu^ tingc'rs of the JcH Jiand are passed into 
the vulva and carried up into contact with tiui ce^rvix on the 
Icd't side of tlio head. Tin* bladq is llicn passed along the, 
palmar surface of 1 lie lingers in tiu' antm-o-posterior diameteB^ 
of the vulva., and directed at® first backwards towards the 
sacral liollow. the inslniment being Held in ajxearly vertical 
]K)sition as shown in Fig. '327. The liandlc i.s.thon caryed 
bacrkwjirds in a wide iiwj?ep, tj;ic Wade at the same time 
directeri by the internal fingers to tlie left (of the metherj 
until it lies in the transverse pokde diameter ; ^he blade muit 
be kept in contact with the scalp, tlio lip ^f the external os* 
being protected by the fingers. This movement sweeps the 
blade round 4Jio left (nyatcnia?) ^de of the head. Without^ 

«j.M. ^ - - - ‘ 45 - 
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t^xorting any force, the blade will be found to pass deeply thb^. 

pelvis until 4he shank comes to lie upon the perineum 
'(Jb'ig. 327). The traction rod now lies behind the applied 
blade. The left blade may be held in position by an assistant 
as shown4n Fig. 329 : unless held in tl\is way while the other 
blade is being introduced it will not remain in the position in 
which it lias been placed. Ti’hc right half of the forceps is 



Vie. ;rJ9. — -Ap]»li( Jition of Am’s- trnctioii Kniceps. yiu tliCT sfogo in 
iiitroiluctioii ol' tlio ri^lit blado. 

mjxt taken in the right hamli^the h ft hand’ is prenated, and 
the fingers used tas before to guide it into the vulva. The 
'hljtde ia first directed towards tile sacral hollow, and then, 
.the handle" being hekV parallel to tlfe’left thigh, the blade is 
directed by the fingers round the right side of the pelvis into 
the fralisverse diameter, the same precautions being taken 
. as in introducing the Jeft half. It is necessary to depress 
the handle of the right half in order to carry the blade 
•. upwards to tbo-right side of the pelvis (Fig. 329.h The move- 
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•THient is completed by carrying the handle backwards, as the 
blacic passes deeply into the pelvis. Both* traction rods 
should now lie behind the shanks, and the instrument is 
'locked by taking a handle in eac.h hand and carefully adjust- 
ing the^ slots (l^ig. 3;i0). It is convenient to have the trac- 
tion rods held back by the fingers of an assistant when 
locking the forceps ; but this is not required after a little 
practice. If the instrument has been accurately applied the 
shanks will lie in such a ]>osition tliat lygkUig is easy ; sorhe- 
timc's however l!ic bladt'S lie so that they cauuoi be locked 



Ft o. 330. — Applio.itioii of Axis-tmctioii F’on*t‘pfi. liockoi" the bla(l<'s : 
• tho tr.ii'tion roils are heM asido by an assistant. 


without forcibly rotating one or both of them, in order to 
adjust the slots to one another. Tf tlio bladt\s have bcetl 
^carefully applied in tin? tranmerse dianujter of tJie pelvis, 
/idifficulty in locking signifies that rotation of the^head has 
\ not occurred, and the blAdcs should be removed and*re- 
^^appliei^ in an oblique diameter of *J.io pelvis ^vide infra), 
"Serious^injury to the head may result from forcibly, lodg- 
ing badly adjusted blades, i^ter locking, t]jie apfUicatlqp ^ 
handles arc screwed lightly together jvith the fixation screw.. 
They lie against the perineum, and it will be noticed that they 
are directed ^downwards in the •axis of the. pelvic cavity 
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(Kig. ;i31). Next the traction rods arc connected, and tin? 
traction handle applied. A careful examination should bo 
aniade before traction is begun, to make sure that nothing 
M)ut the lu^ad has been included in the grip of the instrument. 

Difficulty in the application and adjustment of the blades, 
if not due to inexperience, usually results from a faulty 
position of the head. In occi])ito-posterior positions, when 
rotation has not occurred either forwards or baclovaids. 



Fig. .‘iUl “Sliowing the Position of the Trurtioii jtotls uml HmikUcs * 
after the instriiuient lins hoeii n])j>litMl. 

. there is often groat difflenlty in obtaining a satisfaelory grip 
of the head when the blades have apptied, as described, 
in the transverse diametin* of the pelvis. It has already been 
.explained tljat such cases should, if possible, be treated by 
! rnantial ro'tajbion befofj forceps^is apj^ljed (see p. 340).^. When 
the head lies in an oblique* diameter with the occj.put for- 
v/ards ftie difjiculty can be overcome by applying the blades 
' not in the transverse cdianieter, but in one of the oblique 
diameters ot tJie pelvis. Thus in a first position the left 
blade would -be directed tt(7wards the left s$icro-iIiae syn- 



FORCEPS 


709 


» ofioiidrosis, thfi riglit towards the riglii pectineal eminence, 
so tTiat the instrument would lie* in the l(‘ft oblique diameter, 
.and would thus obtain a grip of the Jiead in its biparietal 
diameter. In a seeojid position the blades would lie in the 
right cfl)lique diameter, the left blade being carried a little 
in fnmt of the transverse, the right a little behind it. \yhile 
traction is being znadc rotation will oecur, as the head 
eoiiTics do\v*n, cithc^r in .a forward or backward diiection, 
jficcord iig to the con I it ions j)rev‘ousIy discussed (p. iiOD). 



— 1'4‘liverv l»y Axk-lrm tiini TiMi tioii in the 

of tlie :i\is of tt*' ]M‘r\ic 

• • 

Befors* delivciing tl.e licad the blades sliouid tiun be. taken 
olf and reapplied in the trans\eiso diameter. 

Extraction of the Head. — Thr^e points must be (3ontinii* 
ally borne in ijiind in *extn«gting the head wuth tlie axis- 
traction forceps : (1) to keep the traction rods always in 
contact with the shanks^ (2) to pull only'durmg uterine 
contractions and t o pause during tluj intervaliS ;• (3) to taase 
the fixation screw \^h^nevfir ^.rficlion is not* being mewie. 
In tlie* low operation the direction of traction whII be at * 
first dow'iiwards, but as the head descends the. application 
handles will of themselves move forward* ajid tlie traction 
rods must bo made to foIlo»\' ^lom (Figs.^ 332 and 333) ; 
if tliis poiiiJ;*is carefuily attende«,to traction yill always b(f 
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made exactly in the pelvic axis. Little or no time will Bo 
lost in pausing"^tl\iring the periods of relaxation of the uterus, 
unless the patient is deeply anaesthetised, for the presence 
of the instrument in the genital canal powerfully excites 
uterine contractions. The object of easing the screw of the 
application handles is of course to avoid the risk of prolonged 
and continuous compression of the head. When the head 
and t he pelvis are of normal size, (he amount of foVee required 
with this instrument is small, and delivery can often be^ 
effected by making tract ion with two fingers only, if during 



Fjii. - iK'livfry Ijy Axis-tivt-tion Furtops. Tuition in ilio tlirei-titni 
of the axis of the pelvic outlet. 

% f, 

tracti^m the instrument should be felt to slip, it must be 
^aken off and roapplied. When marked rotation of the 
head occurs during its descent, so^as to bring tJie blades 
nearly or quite into the ant(*ro-posierior diameter, the instru- 
ment should be removed and re-applied, or serious lacera- 
tion of the i'Milva may be caused by Jhe edges of the blades. 
When using the lateraf po at/on in the final stage of Extrac- 
tion, tiie.line of traction required is across the body of the 
patient, and the handles will come into a line almost parallel 
with the anterior sarf acebf the pubes ( Fig. 333). The instru- 
. ment maynow be gripped bjr the shanks with the right hand, 
• anfil the head 'is fixed in the outlet, when the'Iorceps may 
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*be removed and the head delivered by expression, Jja 
renit)vuig the instrument the traction handle if?first taken off, 
then t/hc fixation screw loosened and the traction rods 
disconnected from one another : the blades can then be 
scparaUt'.ly withdrawn. 

(h) Whm the hmd is in the up'jyer part of the pelvic cavity , — 
In these cases a careful estimate must be made of theM^SO of 
the pelvis, and the relative size of the fretal head. In the 
absence of uterine inertia, some degree of obstruction is 



I’ld. H31. ■ Wulolior's l’ii.»itidii. d'j'ij'ur.) * • 

;tlie commonest cause of arrest ,of the liead in this part, 
of the pelvis. The preseucti of an unusually large enpuft, 
and of extreme eraitial moulfling, would also suggest that 
some degree of obstruction is present. Beford applj'ing 
forceps it is therefore djssirable to endeavour t» ^stimai^tlio 
anfouift of pelvic spacer whi^i^li js jiivaflablc. It is very dj^ft- ■ 
cult to*measure the diajgonal conjugate during labou]* whe/i 
the head is firmly engaged in? or has passed* the bilm. "A , 

i careful bi-manual examination of tlife hca<l. after the method 
of Muller (p. 421) should bo mode, so as to oBserve the. size 
of that porti«»n which still lies ab^e the brinl,*J!f.Jt;he greatest 
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cijuiial circumference has not passed through, great diffi- 
culty in delivery with forceps may be experienced. If the 
pelvis is normal and the head of not more than average 
size, arrest in the upper part of the pelvis is usually tlie result 
of ijisulflcicucy of tlie pains. It is sometimes dillicult in liigli 
eases to obtain a firm grip of the head, the forc'cps slipping 
as soon as traction is begun. This accident will usually be 




-rh(* Axjs-tnictioii I'liwcps 111 vVnl^hoi rositioii, 
till' ilirortiuii in vvliii-li Iruflinii iikkU*. 


found to be due to non-rotation of an occipito-postt'rior 
position. 

Jic) When the pelvis \s cqnlyac{ed.~^i tluj pelvis is ^Ja^the 
head i.e4y*Iy always engages in tlie transverse^ diameter ; 
consequently iv applying the forceps in that diameter, an 
(sccipito-frontal g^ip of«-the liead will be obtained. This 
grip is cortainly more likely to cause cranial injuries, but 
^ioes not iiwrcase the difficji^ilty of delivery, sinv.o the com- 
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^pctisalory iucroiist' occurs not in the bi-])ari('tal diamoler, 
but fn a vortical dianu'tcir of the lioad. It iS of no use to 
attempt to grip tlie head in any otJier diaTueter in sueli cases. 

Having applied the blades, one or two tentative pulls 
should be made to make suns that tlu* grip of the instrument 
is se(!ure. The pati(‘nt should tlien be placed in AYalcher/y ^ 
position for tlie extraction of the head (Fig. 3:15). In this 
position tJie«patient is ])laeed up(m hor back, with the b^^t- 
loeks over the edge of llu" 
eoueli and sliglitly elevated 


on linn pillows. The eoueh 
or bed Jiuisi be liigh enongJi 
to allow the lower limbs to 
hang ov(T the end without 
touching the floor. Tlie 
effect of tlie Jianging }K)si- 
tion of the legs is to alter 
tiu' awgl(‘ of the phiwe of - 
the brim so to rcMluceits i 
inclination to tin', liorizon- 
lal, and also slightly to 
h'ligl hen tJu^ cojijugate dia- 
iiK'ter of llie brim. 'I'liis 
position will * tJierefor^^ 
nV of tJie easier (h‘liv(^i y 
tlirougli tJie brim of a ^ 
tightly fitting head. In * 
])ulling tlie head through 
?he brim the linfi in which 
it must n.ovo will be 



- »S)i(K\ in;: Ihi' l'ii\ (lumhle 
fJri|> nj’ tln‘ I''mi in jin*< )(jcij)ito- 
jinlt'rioi* J*:»sitiun. 


]i(.“{irly ..vertical, for liie 


axis of the brim in its allcryd iiiclinalion is iiioie noaih* 

A # A 

vertical tJian in tlie usual position. Tlie operator situ upon 


Ih^s floor between ilio patient's thiglis (Fijj;. 335). When Jl e 
head has passed tlirough the brim, the legs shoul^ be tlexod 
and*su]^oited b.v assiint»nts, j\'lyle,lh(^ ojjeratori changes Ibe 
lino of Inaction, directing it rather sharply forward^ i* tl (; 
lu'ad reaches the outlet. If^irttcninl rotation now becurf?, 
the forceps should be taken off uiKl re-vipplied to avoid ’ 
delivering tlie liead in an oblique diameter. 

In the generally contracted 'p^vh Walel bi’‘8 position is . 
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not of the same advantage, since the whole pelvis is sinall\< 
wliereas in thfe flat variety the difficulty is solely or in^unly ' 
at the brim. The difficulty of forceps delivery is accordingly 
greater in a generally contracted pelvis, and there is more 
risk of injury to the child. 

In the fimnel pelvis great difficulty may be jmet w'ith in 
delivering the head through the outlet. Whitridge Williams 
In^s shown that Sims' position and the elevated lithotomy 
position are both of great service liere as tliey produce an 
appreciable enlargement of the antero-posterior diameter 
of the outlet. In the elevated lithotomy position the 
patient is supported with a Clover's crutch, and the buttocks 
are further raised above the level of the table on a firm 
pillow before tlie forceps is applied. Tlie Sims’ position is 
described on p. 322. 

ApplicMtion and Use of Ordinary Long Forceps , — Tlie 
^ipplicatiou of the l)lade.s is carried out in jirooisely the same 
manner as thv^ axis-tracstioii forceps uj>to the locking of the 
handles : traction can then be at once commniu'ed. The 
same precautions in cielivering should lie observed ; the firm 
grip of the handles, which is necessarily used W'})eu making 
traction, probably exerts more injurious pressure xipou the 
head tJian does the fixation screw of the axis-traction 
instrument ; during the intervals t^ie handles sliould accord- 
ingly be slightly*^ separated without ijctually unlocking them, 
so as'^to diminish the pressure i^pou the head. fJreat care, 
must be exercised threm^hout 'in directing traction as far 
as possible in the pelvic axis ; the difficulties of effecting this 
have been already reierrod to. 

7'hc blades of axis-tractiou forceps, without tlie traction 
. rods, may be used as a substitute for the ordinary long 
'forceps. When the indication for speed is urgent, as in 
[forceps extraction of tJie after-comiiig head, tliis instrument 
! * i> preferable, as it can be applied^ more rapidly. 

’ ^pplicfiifion of Forceps in the Dorsal Position , — In cases of 
difficulty, such as an ocripitorpostoior position, 

QY a (fen^racted-pelyis, the dorsal position will often be found 
, to allow of oasior delivery wdth forceps than the lateral 
•position. It is tliereftfre desirable to become practised in 
the use. of the instrument in this position. The operator 
t stands be^lweeil tho^flexe^ and abducted thighs, which, are 




I wards into the sacral hollow, and then into thfe transverse 
- .diameter, thefiandle being swept Jover to thd -the 
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mother) and then backwards on to the perinonm/ Tr* 
introducing The right half, the blade is passed over the left*^ 
(Fig. 8I1S), and then directed into the transverse diameter. 



Fi«. a.'tS. — Application otOrilimiry Iionj^ imutojjk in ilio JUasul J\)^:ition. 
^ Tntrodrtcii^ tiio rig^it‘*blinlc).' 

?hc handle bfting swept over to the left (of tlio mother) and 
tlicn backwards^'to mdet the handle of the left half w'hich 
lias been already introduced. In the figures the instrument 
r used is the axis-trfuitipn forceps without the traction rods. 
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'll 

•TtiCb presence of the latter uiirloubleclly renders the applica- 
• lion (rf forceps in tliis position soinewliai difficult, but the 
diflicully can be readily overcome* by ke(*piiig the traction 
rods always b'clow (?.r., behind) the handles. In extracting 
the head through the outlet in this positioji it must be remem- 
bered that t|jie direction of traction will he upwards and 
‘ forwaj’ds, i.e., towards the «^f)erator. 

Fmoreps Face In aj>))lying the instrument in 



KUf. ’flu* (injMif ilio 111 

jintriior of tlio t'ln'f. 

• * 

these cases great (*are must be^takiui to avoid injuring tlio« 

eyes. Tlie blade4 are apjMied jftceisely in tiie same maimer 
as in a verti'x ease, (he grip of tlie liead wliieli wjjl bo obtained 
in mento-anterior positions *l^eing shown in Kig^ 3^119. , 

Application of. Forr^.j[% to Ihe^ z\Jlei^coming Head. — Thi^ 
operation may be y)ci formed when the head is retained i» the ^ 
pelvic cavity and digital methods ^f extraction h^ve failed ; it* 
is quite unsuitable when the head Jias mot piijjscd tliroiigh the ' 
brim. If the occiput is iuaterior, the body of tlietihild is held 
forwards agaii^st the mother's •alfdoniea, and' tlie forceps , 
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applied in the usual manner behind it. Extraction wi)l be« 
easy itnless^ the head is extended. When the occiput ia« 
posterior, the forceps must be applied in front of the child’s ' 
body. 

Risks of the Forceps Operation. — When strict antiseptic 
precautions are taken, >vhcn proper dilatation of the cervix * 
has been previously secured, when the conditions arc favour- 
able as regards the relative sizes of the pelvis and the fcetal 
head, and when extraction is practised with care and skill, 
the forceps operation is devoid of any serious risk to the 
mother. In lying-in hospitals it is observed that the puer- 
peral morbidity rate is definitely higher in forceps eases than 
in natural births. But this incrua. o may well be due rather 
to the prolonged and difficult character of the labour in such 
cases than to tho actual forceps operation. Serious lacera- 
tions of. the cervix and vaginal vault, or of tho vulva, may 
however be caused by inattention to the directions laid down 
for the use of tho instrument ; lacerations in the former 
position are usually (jaused by performing the operaticai 
too early in labour in the latter position they may bo caused 
by slipping of the blades, or by extraction after marked 
rotation of the instrument has occurred, or in delivering an 
mirotated occipito-posterior position. Attempts to deliver 
by forceps when there is insufficient p('lvic space may cause 
serious lacerations, or from extreme or prolonged coiapres- 
sion sloughing of some part of the vaginal wall may subse- 
quently occur. Extraction performed too rapidly, or in the 
absence of uterine contractions, may lead to serious post- 
partum haemorrhage. To the foetus there -s much more ri.-k 
than to the mother : the fcetal morUility of forceps opera- ■ 
tionS' during recent year^ at Queen Charlotte’s Hospital was 
79 deaths in 1,300 cases, a mortality of 6 per cent, as com- 
pared with a general fojtal iftortalffcy for ajl cases of 2 25 per 
cent. It must howcvci* be recollected that.iii many instances 
the death of the foetus may have been due to the long and 
difficult character of the labour^ rather than to ayy actual 
injury inflicted by the forceps. A reference to the list of 
lindieations for forceps will make this clear. In fatal cases 
are frequently ^undfeuch injuries to the head as fracture 
of the -cranial bones with intra-cranial bsemorrhage, condi- 
tions which may lead to j^erebral comprcssioii,and asphyxia. 
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Minor injuries, such as compression ,of the facial ncjrvo 
(Bell's paralysis) and effusions of blood midcr tSo peri- 
cranium (cephalha^matoma), may also be caused by forceps. 


' * Caesarean Section 

• • 

This oi)eralioii consists iu the removal of the foetus from 
the iit^cnis bx abdominal incision. ^ 

, Historical. — Although Ciesareari section was practised 
upon the dead luothor in very early times, and Avas indeed so 
proftcribod by Roman law. it was not until the Middle Ages 
that the first opor^ition was perforiiuMl during life. Tlie first 
recorded instance occurrefl. about the year 1*500, wlien a 
Swiss pig-geld(‘T performed it upon liis own wife. The first 
s(‘rious treatise upon tlie subject was pubi'ished iu 1.5S1 by 
Roussel. From the siMteenlh to the middle of the nine- 
teenth centuries the mortality allf'nding it was so high as 
almost ^to prohibit t fie^iOperatiou ; Li^ivxge slales (hat not a 
single case o]jui'ated upon in l^iris between 1700 and ISW 
recovered. I'he general mdrla-lity even^iu the lirst half of 
the nineteenth eenlury is known to Jiave been over 50 per 
cent. There is no wonder tliat craniotomy and syni})hy- 
siot(’>my wej*e at this time strojigly advoeatcHl as alternative 
procedures. Om^of tJic chief causes of the high mortality 
was that tJie uterine incision Avas not sutured, as at 1 hat time 
surgeons belieA’ed that ligatures could not be buried in®the 
abdominal cavity oAving to Rie risk of^tiieir suppurating ; 
the immediate causes of death Avere,^no doubt, ha^morrlmgo 
aird septiccvuiia. •The first attempts tP> snluve (he terns 
were made in 1835, but it was not until (lie introduction of 
Sanger’s method, in 1882, (hat ^iny satisfactory way of 
accomplishing it was doAdsed.^ To this observer belongs 
most of tlio creclit for * the knccess whicJi iioav attends 
the. operation. Sangc'r's plan Avas to employ tw» serigs 
of sutures — one deep, the other superficial ; no im- 

portafrit laodification of*t^is njet^o^ h^s been since intro-i, 
duced. Tbo elaboration of antiseptic and aseptic tecbnitiue 
during the last quarter of a cent?ury stands nex^ in import- ‘ 
ance to suture of the uterine wound m a c«tuse of the Ioav 
mortality of the operation at^thc present time, Avhich, in 
the hands of skilled operators aiixcf under favourable con- 
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ditions, docs not oxccjed 3 per cent., wliile the f^efaU 
mortality is about o to 0 per cent. • 

An import ant niodifioatiou of t he operation of Caesarean • 
S(*ction was inlrodnced by Porro in 1870, six years previous 
to the publication of Sanger's method of uterine suture. 
Porro’s operation consisted of amputating the body of the* 
uterus after tlie extraction of the child, ('ontrollirig the stump 
witii a s(‘iTe-nouid. and fixing it in tlie lowjrr ajigle of the 
abdominal wound. It was introdneed as a means of prc'- 
venting Inemorrbage and sepsis, and was not a niomentitry • 
insjiiration, but the outcHime of much consid(*ration and 
experiment upon animals. He advocated its gi'iieral adop- 
tion in the place of (Avsareaii section. Tlie (‘xpeetations 
raisi'd by th(' new operation W(u*(^ not generally realised, 
for in 1SS2 (h)dson c.()lleel(Hl 152 cases with a mortality of 
5t) r)7 per ciMit. 'Po Pono, how(jtv(T, belongs the great 
credit of having been the first to eone(Mve the id(*a of 
removing ^he uterus after extracting eJiild. Porro's 
fqieration lias now ber^n almost eniiroly abandonofl. but the 
primjiph' of the removal of the uttuus in eeu’lain (^ases has 
beeom(‘ widl (’stahlisluxl, tlie method adopted being usually 
the mod(*rn one of in(ra-[)eritoneal hysterca^t om y. 

'J'wo (Aesaiean operations, distinet from one another in 
})riiici})le, Jiave tlierefore to be eonsidc^red : Conservative. 
or Classical Ciesarean Section, in whieJi tlu’! uterus,'^ after 
bCjVig opened, is sewed up ami returned ; and Cfvsnrean 
Jlysterecfomf/, in which the 'uterus is removed after the 
extraction of the cliild*. Witliin reeeiil years two modifica- 
tions of CVmservatWe t^a?sarean Se.ctioit'have been intro- 
duced ; their plae.e in obstetric surgery is however, at 
present, undefined, and therefore they neerl be only briefly 
referred to. 

A method of extracting a full-time child per vaginam by ^ 
means *\)f one or more dcH'p incisions into the. ceiwix was 
jHivocatfxI by Diihrsseii in 1 8U5, ajid named by him Vaginal 
Ccesarean 'Section. "'As. h^s, been already menticuiecl, this 
consists in the app1i(uition to obstetrics of a v/ell-knowji 
' gyna*cologi<Hil procedure. This operation and the condi- 
tions under wWcli iPmay be performed have been already 
described (p. 608). Still more reccatly a different modifica- 
tion of Conservative CaiSarcan Section has b^en introduced, 
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, designed to render the operation extra-peritoneal by exposing 

► and opening the anterior uterine wall below the level of the 
firm attachment of peritoneum. This operation, known as 
Extra-peritoneal Caesarean Section, is specially intended for 
applicatjon to cases in which t^he uterus has been infected, 
or is likely. ^o have been infected, bj^ previous unsuccessful 
attempts to deliver per vias naturales. It is supposed that 
by tMs raotljod the risk of infecting the general peritonqfij 
(javity when opening the uterus may be avoided. This 
jroint will be again referred to in considering Cscsarean 
section of an infected uterus. 

Indications. — Cowing to the presenj; low mortality of 
Cfesarean so(;tiou, the indfcatioiis for its perfornnance have 
been oonsideral)ly extended in recent years. It is now 
performed under most of the conditions whiftli were previously 
lield to neoessitale craniotomy upon the living child, and 
it will probably in tiTiio almost entirely replace symphysio- • 
tomy while; owiilg to.the uncertaintyjt)f the survival of the 

child after iiidiict/ioii of premature labour, it is encroaching,* 

as has boeu stated in another place, upon the field of this 
operation also. As regards tlic maternal risk, it compares, 
unfavourably with induction of premature labour, in which 
there is practically none ; but the chances of the survival 
of the child in the second degree of pelvic contraction are 
vorycnuch greater by Caesarean section than by induciiou. 

It fimst, however, be understood that this operatic#!* is 
only justifiable for moderate* degrees o^ pelvic contraction, 
when it can bo performed with adequate preparation and 
under favourable .Surgical conditions. Ill the case of patients 
seen for tlu^ first time when in labour, the alternatives 
of craniotomy and symphysiotomy will sometimes have to 
be considered ev^e.u when the fluid is living. There is no • 
doubt that it is bettier to pfirfordP craniotomy than to attempt^ 

* ito deliver a living child by Cfesarean section hufiriedly und<y-‘ 

• Itakon, with insuflicier)t antiseptic preparations, in ijisanitai^) 
aurrouiuUugs, or by an/jgerat^jr jiujiccflstomed to the techi! 
nique of ^septic surgery. And further, it may be wisefli' to\, 
perform craiiiotomy than C^aesaroan section when repeated* 
unsuccessful attempts have been provtouslytimade to deliver: 
through the natural p9.ssages ; for apart altogether from 
the possible of infection havfti^ occurred, tKe chances of < 
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the survival of the child, even if delivered alive by Cfesarean 
section, havd hoen necc^ssarily prejudiced by repeated and 
prolonged attempts to extract it with forceps through a 
narrow pelvis. Cranial iujiiries such as nicJiingeal hamior- 
rhago may thus be caused, from which the child will almost 
inevitabh'^ die in a few days, even if born .alive . Inasjuuch 
as the oj)erati(jn would be undertakeji sol(*ly with the object 
of rescuing the child, the fact that its surviv''al has been 
already gravely prejudiced must not be overlooked. 

If there are any positive sig!is of infectioji having 
occurred, such as offensh^e smell of the liquor ainnii, or 
fever associated with signs of illness or (exhaustion on the 
pari of the molh(?r, the child’s litc^jlumld uiili(»sitatiiigly be 
sacrificed, Ciesarean section in sueh a case being an (extremely 
.dangerous operation. lutra-iiterino intcetion during labour 
speedily causes the dtiath of the child from spread of tin* 
infection, and by the time the ahove-nuMitioned evidemees 
of itifeclion are observed the feeial heart sounds have Jisually 
* cftasc‘d . 

It is usual to (livid(‘ the indications into a}m)lvfe and 
, reUiHve. In tine former a degree of obstruction is present 
whicli absolutely proliibits delivery by any nu‘th()(l tJirough 
the natural passages ; therefore Cicsareaji sect.U)n must Ix^ 
performed wlietlier the feetus Is dtead or alrve ; in the latlei’, 
delivery by the natural passages, though perhaps difiicnilt, 
is possible, and the operation is resoj*t(.(l to from choices not 
necessity. 

Absolute IndicMioiis, — (1) Extreme degi:ces of pelvic- 
contrijLction, the conjugate diameter of ti/c* brim being 
more than 3-inches, or the area of the plane of tlu' brim not 
more than 2x4 iriclu's (o X 10 cm.). 

(2) Jiisuperable obstructigi^^irom — 

(a) I’umP.urs of thc^u^^ such \as cancer of the 

, ' cervix, and fibroids of the lower uterine segment 

. « or cervix. 

(b) Other tuhiourSj^. ijnpac.ted in the pclvf«, .vhich 

cannot be removed by vaginal or abdominal 
^section, without first extracting the ftetus from 
thac uterus. 

(c) Tumours of the pelvic boues. 

(d) Undilatable ^Vr<>sia of the cervix Cut vagina. 
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• Relative hidimtions . — (1) (Vrtain degrees of 
tracHon or of obstruction from otlu?r causes, as*au alteniative 
to craniotomy, syinpliysiotomy, or indiKition of premature 
labour (conjugate of the brim from 2 to 3^ indies — 4 to 
8*75 cm.). 

(2) Fihni)i<l Tumours which thrcatim to cause, or are 
actually causing, some degree of obstrinjtion in labour. In 
addition tm overcoming an obstruction, (Jaisarc^an section 
gives an ojiportunity of dealing at the same time with the 
fibroid tumour. The ideal procedure is to enucleate the 

libioids Imiii the iileniu; wall, after cxtracling the diild, 

and then to chve tiie incisions and .conserve the uterus. 
'Ihis is, howi^ver, not^SCfw^ays jiraeticable, and lemoval of 
the uterus must then be carried out. 

Ovarian tumours obstructing labour mJly he desalt wdth by 
('jcsarean section. If *1110 tumour is fixed iu the iielvis, it 
may be impossible to se])arate and remove it without first* 
reducing the size of* the utcuais l)y* e.vtraethig Die child. 
The ideal ))WX*e(luro in sueh cases is to remove Ihe tumwur 
first, and then to delivtu* per vagina without opening the 
uterus. 

(3) Urgent maternal complications sometimes call for 

delivery by Dycsareaii section. Reference has been abeady 
made to its use ifi cclampj^a, in placcn^ pnevia, in^^(;^gi^J^,ntal 
lucjiSorrliage, and iu iKjgrt disease. In some of Die.se con- 
ditions, c.j/., in eclampsia i^id in heait disease, ihe usfi of a 
general aniesthetic const itufes oiie^of tlie chief risks of the 
operation, and one of the great objections to it. Some 
fiiethod of local* amestliesia should tfiered’oj o be etiiploy<'.d 
whenever possible ; the spinal method is suitable, or if the 
operator is unfamiliar with the ttichnitjue of thi.s procedure, • 
the so-called shockless metlvxl of (,'rile may be made us8 
of. This consists'll! infiltrating the abdominal w^all with a 
weak solutiem of novocain^ and quinine-urea-hydrRchloride, 
which destroys sensation and* produces complete muscular 
rela^atten in the infilti^ted®a»ea« \ very small amount 
of g, general anaisthetuj is usually combined with it, ^ifflcient 
to suspend consciousness. • • • • 

(4) lieatjU.of.the Jcupther, the opertition^being undertaken* 
immediately after death for the purpose of ’extracting a 
living child 


• 46 — 2 
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Cspsarean section during labour should not.be .performecl,* 
if the conditi&ng indicate that the survival ol the .chud is • 
unlikely- ~e.g., marke<l slowing of the foetal heart (under 100), 
.or fixation with marked moulding of the head in a contracted 
brim. In the former case it is very unlikely that the child 
will be extracted in time to save it since it has -either been 
seriously injured or has become deeply asphyxiated ; in the 
latter the extent of tlie injury the head has sustained is 
])robahIy serious and the survival of the child doubtful. 
When, in addition to evidence of foetal injury or asphyxia, 
there is also a probability of infection having occuri'cd, 
CiBsarean section mi\ 9 t be held to be contT-a-indicated. To 
exi)ose the mother to the increased risk associated with the 
operation under these conditions, when the survival of the 
child is already 'prejudiced, is not justitiable ; the old 
obstetric principle should be followed' that w'hen the chanc'es 
•of life of the mother and those of the child are definitely 
' conflicting, the child should be sacrificed. 

• Indications for Removing the Uterus . — After (.^a'sarean 
section removal of the. uterus may be necessitated by the 

followiug conditions : 

(1) y teflon infection. It is a wise precaution to remove 
the uterus whenever there is reason to believe that the 
uterine cavity has become infected. Th6 reason for re- 
moving the uterus lies in the great risk of septic peritonitis 
whieft the mother runs if the infected organ is left. It is 
(luile practicable, bj? careful technique, to avoid infecting 
the general peritoneal cavity with liquor amnii, etc., during 
the operation {vide infra). But if the utorine tissues are 

I infected the incision in the uterus will not heal, infective 
I material will pass into the peritoneal cavity, and general 
■ peritonitis will result. In some such cases localised suppura- 
tion has occurred between 'the anterior uterine wall and 
the abdominal parictes, resulting in a utero-parietal fistula. 
When infection of the parturient uterus occurs it is probable 
that the infection is nok f^r slong disaiited to the cmnlotic 
cavity, but rapidly spreads to the tissues of the uterine wall 
itself. The danger of peritoneal infection is therefore not 
' confined to the operation, but remains when the uterus has 
been sewn ub and returned to the abdomen. 

(2) of the ute^^, such as malignant, or fibroid - 
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tifmours, or malformation, for which hysterectomy would be 
indicated under any circumstances. 

(3) Tlie uterus may be removed- along with the appen- 
dages in osteomalacia. 

(4) When insuperable and incurable obstruction is 
present, fdj? the purpose of preventing subsequent concoiJ- 
tion. 

The OpA'ation. — When it is necessary to perforin tlie 
0])eration hurriedly, owing to the cause of obstruction being 
undiscovered until labour is advanced, the prognosis is dis- 
tinctly less favourable than when sufficient time is available 
for j)roper prepjw'ationsLo be inad(\ • The gravity of the 
prognosis , may be saioT under such cireum stances, to be 
influenced chiefly by the duration of labour and the risk of 
the utcriis having been infected. We have here another 
illustration of th<' impoHance in pelvic contraction of making 
an a(‘eurate diagnosis of the degree of contraction, so that* 
harm may nOt bo doiic^ by resort to mePliotls of dMivory wliicli 
cannot possHtly be succes^^ful. Naturally also the louder 
the patient has been in labour the more unfavourable becomes 
the prognosis for the child. It was formerly thought neces- 
sary to wait for the onset of labour pains and the eom- 
mencemenl of dilatatign of the cervix, but exjierieneo has 
shown that there is no advantage in so doing. When the 
opq^'ation is ])erfornied t*?fore labour lias Ix^giin* some opera- 
tors advise that the cervi« should be artificially dilated 
until three fingers cpin be passed tl^rough the internal os in 
order to provide a channel for the free escape of the lochia. 
l?xperience has aBundantly shown that this is (iuito imneces- 
sary ; the amount of lochia is usually small, and the after- 
pains which folloAv the operation iiR'coiiijilish all the cervical 
dilatation which-js requiij^d. f^lie jirognosis is best both for 
jmother and child when the operation is jiorformed without 
jwaiting for the onset of labo^ir, and when Ihere'is ample time 
lEor proper preparations to be made. ^ * • • 

The ^general preparHiions ffe<fesaaiy are thoffe ordinarily 
reqpired^or abdominal section. 

The locaJL preparations include the vagina Jrid the abdo- 
minal wall. Preparation of the viMan a is ifnnecpssary when 
the parts are health/ and ^aljour has not ^ commenced ; 
when, labour^fias been^alrcady for^ somg time in progress 
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the cajial should be clisinfoctcd as for a vaginal operation. « 
Preliminary antiseptic douching is useful, but reliance friust 
be placed chiefly on careful swabbing of the (icrvix and 
vaginal walls with tincture of iodine. This should bo done 
w ith tlic aid of a speculum, and may bo repeated immediately 
before the operation is begun. The surfaces mu,=?t be wij)ed 
free from their secretions with pledgets of sterile cotton wool 
before a])plying th(' iodine. 

The skill of the abdominal parietes should be sterilised 
from twelve to twenty-four hours before the operation, an/l 
(■ar(‘fiilly protected. Whpn the ojicration is performed as sin 
eiiujigcncy, the follovdng method .will suffice : After sliaving 
down to the pubes, the skin is weU s’enibbcd witli soft soap 
and hot water for five minutes, special attention being paid to 
the umbilicus ; the soap is then \vash(‘d oiT with fresh hot 
water, and etlier jxnued over the skfn and rubbed in with a 
*s\vab. When the skin is dry it is thoroughly swabbed with 
tincture of ibdino. • r , , 

• The best aTia'stl\otic is chlorqfurm, whicdi partieuhirly 
w'<dl borne by pregnant women, and affects the betiis less 
])rofoundly than ether, owing to its lower dilTusibilily. An 
inira-mus(‘-ular injection of ergotin or aseidic ergot, may be 
made into the buttock as soon as llio patient is ana\sth(*- 
tised ; this Avill assist i)roper reira<d.ion of th(>! uterus aft(*r its 
evaeUcliion. Before commencing operation the pre. 

seniation and position of the ftetiis should be determined hy 
])al[)ation, and evidi>f.icc obtained that it is alive, as (^a^sarean 
section for ‘ relative ' indications is only justiliable when 
the fret us is living. An extra assistant should 1)0 at hand, 
and a warm bath j)repared, to resuscitate the f(X'tus if it 
should prove to be asphyxiated. 

The abdominal indaion ^lould. be made about 5 inches 
long in the middkj line, starting about 2 inches above the 
umbilicus (Fig. It ivill lyp recollected that the abdo- 

rrflnal paric^cs at term arc very thjn, and the incision must 
be made with care, or layei'^4 may be um^jtpceledly 

‘ divided by the first cut. Under normal conditions liquor 
ainnii is stertle, and its escape need not be feared. When 
operating during labour precautions should be taken against 
jperitoneal .contamination by packiAg gauze between tlic 
'\iterus and J he abeJomi^S w^all all round tho'lpcision. . 
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• The uterine incision should bo about 4 inehes long, and as 
neafly as possible in the mesial plane of the uterus (Fig. 34t). 





Fiii. SK). —('M'.'Miirjin ISiH-tinn. the* cliiM 1)^' tho fret th(.* 

lofr lirtn<I is llu^ doliv|^-y of the ; tiir uterus 

is stcuilied by I'ftntwu liAiidK oiiiiii ussistaiit. • 

• * • , ’ ■ 

It is therefore advisable to ufhert ^he hand tiud rotate •the 

uterus if it is obvious that its anteiif)r siu^aee lies oblicpicly * 
1' he uterine incision .'♦hoiild be made to correspond with the 
u])i)er 4 inc lifts of tlie abdominal flicisioii ; this will avoid th<* 
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lower uterine segment altogether, and there will be no risk ol, ' 
injuring the Bladder. Free haemorrhage wiU. usually dbeuv, 
which, how'ever, may be neglected for the moment. The 
membranes should be first ekposed by a small incision, 
which can be extended by dividing the uterine wall upwards 
and downwards with scissors ; the amniotic isac is then 
opened and the hand passed to the breech, the ])osition of 
w!^ich has been previously determined by palpation. . The 



Fl(j. 341. — CioaareuTi Section. The child has hcen extracted, and the 
• altor-birth is hoinj squeezjid out of the uterus. 

« 

foetus is then seized by the icot and delivered breech first 
(Fig. 340) ; the cord is immediately clamped and divided, 
and the child handed over to the care of an assistant. If the 
I pj^enta lies upon tile ^intfripr w^ll*. profuse bleedkig ‘will 
pccu^ from the first cut in the uterus, but without«rpausing 
the operator should toa|‘ through the placental tissues with 
•two forefingers, apen Hhe amnion and extract the child as 
rapidly as possible, when the hsemoie'hago can be brought 
.under control.' ‘ This is a ihubh more rapid method than the 
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’ frfan usually rocommcndcd of detaching the placenta on both 
Hidtfs of the incision and pulling it out of the Avound before 
extracting’ I he child. Until the child has been extracted the 
operator must work rapidly, for loss of time involves not 
only free bleeding but also risks of total asphyxia. 

As sooii as the child has been extracted the operator’s 
assistant, passes his hand behind the fundus, turns the re- 



Km;. ,‘112. — (.■ir.sxmni Swtion. S<|u«c/ing the uterus tluDU^h a hot 
st'i’ilisiMi tiiwe) to pnnmite ruiitTiiulioii. 

tracted uterus oAt of tlie abSonniia] wound, and squeezes 
it firmly iu a hot towel to control bleeding. • The'intesijnes 
are then protected with slcrilfsejl towels or large ;swabs, and 
th(f plfiicenta and membi'iine^cqrefidl^ and completely peekid 
off the •uterine wall. If labour has not commeqeefl, thp . 
finger should be passed Ihrchigh ,tho c^ervi*, to see tlult 
there is sufficient space for free draiftage the lochia. * 
Closing the Uterine Incision . — Free hoemo^hage occurs 
from the cuA surfaces ^of the ’ujerine wall lii w'hich large* 
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venous sinuses and soincdiimcs arteries of considerable stee • 
have l)eeri divided. This hycinorrhage can be temporarily 
arrested by >via.|)ping li}) the uterus in a sterilised towel 
wrung out of Jiot saline solution, and them moulding it 
firmly between the hands as shown in Fig. 312. This })ro- 
duces fairly good retraction of the iiteriiio musete by which 



t'JU. iMJii — »U. Tho^tuop swUu-fs iK^en iiilrojliKM'd, 

l)iii only iho top one has been tied. 

t ho bleeding -is to a great cxtetit controlled ; the effect lasts 
for "two or three minutfes, rlu^ing wli^ch sutures can Iwj iiilro- 
^ (Juced, ajiid the manipulation of the uterus can theu be |’e- 
|A.'fttod if necejjtjary. Bleeding; can also be controlled to some 
’extent by placing«a pafr of intestinal clamps on each broad 
lit ament , out'side the ovarV; as soon ais the uterus has been 
tturnod out of 'the abdonSen. It is, however, difficult to 
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offeotuuHy < <)in))rcss the uter’nc arierics owing to the depth 
at \fliioh th(\y lie, and th(‘ former tnetlu)d willlDe fomivd more 
effect ual. 

Suturing the uterine incision is the most important step 
in the oj)eration, and it must he (*iirefiilly (‘arried out. The 
method ofmSanger is in geucraJ use for this ])urpose. Two 



I'rc .‘{II. S»‘i tioii. 'I’h* \itoriis hits Ik'imi cius*'!! witli * 

iUtenujilo <l{'0]) sMtiiiv.s. * 

series of sutures ar(' ejn|)loyed, Ihe d(^ep aud«the >U])erf^cial. 
'The dec*]) sutures are ]dae<id*a^ infervals of •aja)ut tlu'eo- 
qiiTirttfis of an ineh* Ji-he find •stitches •including the » 

aygles ^)f the incision. Ka<,*h suture may be made fo itieliule^ 
the whole thiekness of the uterine wall, being introditcfid . 
about one-third of an ineh outsidfc the* cut edge on th(* 
peritoneal surface, and made to emerge orf^ the iiteiine 
surface neai» the edge of the (Fig. .‘I'-fll) ; the needle 
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is then re -introduced upon the uterine surface of the opposite 
side and brought out at a point about one-third ot an 
inch outside the out edge on the peritoneal surface. When 
tied this suture will firmly approximate the cut surfaees 
througli their whole thickness. The sutures may be tied 
one by one as they are introduced, or the whole, series of 
deep stitclies may be introduced before any are tied. 
The latter method allows of the cut edges being everted 
and hold together by an assistant while the sutures arc 
being introduced. The deep stitches must be firmly tied 
so as to produce considerable tension (Pig. 344). 

After the deep sti1i;hes have been tied, the uterus should 

again be manipulated with a hot towei to produce retraction, 
and the superficial stitches can then introduc('d. One oj* 
two may be required in each interval between the deep 
stitches. They should ho made to take nj) almut half tlie 
thickness of the uterine wall, and should bo tied with as 
little tension ])os.silile. 

The ideal suture material is catgut spcx'ially h.ardoiied by 
the chromic acid or the formalin-iodine process. A stout 
ligature is required for the deep sutures (No. 4), atul a finer 
one for the iiitennediate sutures (No. 2). Silk or thread 
may, however, be used instead of (catgut. 

(Closure of the Abdominal Wouml- -'^rhe uterus is now 
returned to the abdominal cavity, Pi?d all blood or ofber 
lluid ihust be cleared away from ^hc flanks and the })ouch r.f 
Douglas, or wherever it may be found. Before', returning it, 
the uterus should be again firmly squeezed in a hot sterilised 
towel to expel any blood from the cavity wliich may liave 
accumulated during the suturing of the inci.siou. If the 
uterus does not retract pixqierly it can be mas.saged, or hot 
sterile saline solution (0-75 per, cent.) poured over it. It is 
preferable, if possible, to sow uj) tlie abdominal wound in 
three laye.'s, in the usual manner ; but owing to the thin- 
ness of the jrarietes this is not always practicable. The 
peritoneum may then be closed with 'a continuous Viat^ut 
^suture* and the other layers, including the aponeurcais and 
th'e'skin, lake:; up with inteJrruptcd silk or silkworm-gut 
stitches. » 

The technique just described is suitable for all cases in 
which the operation is p^ftirmed before labour^ or early in 
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labour, wlieri there ia no risk of infection having occurred. 
Wlnsn the ojieratioii is performed after labour has been 
already j)rolonged, or after unsuccessful attempts to deliver 
with forceps have been made, stringent precautions should 
be takvii 1o avoid infecting the general pej’itoneal cavity 
when einpiying the uterus. The technitpie of the operation 
should then be modified in the following manner : 

The paricital incision should be prolonged upwards ty a 
Icngtii of about S inches, when the entire uterus can bo even- 
lrat(‘d through it. Tlie abdominal cavity is then carefully 



lij.-' -( Seftitni. The iilxh^Lriiiial 

])ackod off with slcriliscd towels iind large abdominal pads j 
wrung out of warm sterile sjiline solution. Similarly th«s 
utero-vosical pofuSh aiuP laterill pelvic regions are packed, 
and the edges of tlu* abdominal wound ])rotcctod in*thc sjyne 
manner. The uterus can tfiombe oj^ened either .by a median 
aiiterio# incision i)lacicc1^ ratjjei; hjgliir up than that jn/;t 
doscribcil, or by a transverse incision across tht^ f«ndus 
(incision of Fritsch). After emptying the uteriis, the uter/n^^ 
cavity may be swabbed out with weak lyj»l solution (r)j. to 
Oj.), and the incision tfien closed by Sanger’s nfothod. The 
surfaces of th^^ uterus is next freely irrigated' with normal . 
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saline solution, the })a('king is removed, and the ulems" ,, 
allowed to dr()|) back into the abdominal cavity. Finally 
the oi)erator arnl his assistant put on a fresh pair of boiled 
rubber gloves, and a fresli set of instruments should be used 
in closing the abdominal wound. 

Sic.rilimlion of /hr Patient.- It is seldom justifiable to 
sterilis(‘ a patient after conservative C'fesnrean section. This 
operation has now been performed with siie(*ess..as many as 
five times u])on the same ]>atient, ajid the risks attejiding 
it are so small that permanent mutilation in ord(u- to avoin 
the risk of a second operation should be discouraged. Preg- 
nancy following (’ict^arean section usually runs a normal 
course ; in very rare instances sx)0?iLcwieous niptu?’<' through 
The uterine cieulrix either before or duiiiig labour has 
been reported. (Fig. 243.) t>t.eriiisation is therefore rarely 
jequir(‘d, exce])t for local incurable disease, 
c Somctiuu's, bovvov'cr, it may be necessary to sterilise a 
lu^althy woman from anwillingness or lun* part to urd(?rgo 
o^)^*ratiorl again. 3'his may be a(;complis!ryl eith(‘r by 
removing the uterus or b^^ removing the wholes of both 
Fallo|)iaTi tubes. The remov^al of tlu^ ovaries for this [>ur“ 
pose is unjustifiable unless these organs are grossly disc^ased, 
i>r the patient is the subject of ostoomalaeia, for douVde 
oophorectomy is often followed bv serious V?onse({uences in 
women under forty-five, years of ag(j. The remc)val of the 
uteiins is objectionable in w^men less than forty-ti'^e 
years of ago, inasmi.ieli as it involves pcruuinciit arn .st. of 
' menstruation. The renioval of the Falibpian tube.s has no . 
influence whatever upon the menstrual ’tiniclions. It i- 
necessary to remove them in their entirety lo ensure' 
- sterility, and lo close the .peritoneum ovtu* the stump at the 
aterine end. It has been sho.wri that ligation of tlie tubes 
alone, or ligation and division, or even exbision of a ]>ortion 
of the timbes, may be followed by conception, through sub- 
seaiieiit rest^'jration of the tubal himen. 

The affer.dreaiment of sVtion is much the same 
as that ,of abdominal section generally. The ski?^*: sutures 
s4iould be removed on tlie tenth day, and the patient should 
* be kept in bed ior two to three weeks. The amount of 
lochial discharge is usually small, and the involution of the 
uterus is not iinfavStirabty affected. The ija^ient may be 
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•qyito able to sueklc her child, and sliould be encouraged to 
do • 

Caesarean Hysterectomy. — This ()])eratiou is perfornied 
in tlio same way as conscirvative Caesarean scc^tion up lo 
the pohit of extraction of the fcjetus. 'Phe uterus may 
then be amputated at the level of the internal os, or the 
whole organ, body and eervix, may b*' removed. 

Stipm-vaginal Ainpiitniion- The ovarian vessels on each 
side are first secured with two ligatures, so as eitlifu' to 
•remove or U) leave the ovaries as may bo desired ; in patients 
und(n* forty-tive both ov^arics, if healthy, should bo left. 
Then iJie round Ugaments are simifiirly ligatured. The broad 
liganumts, first one ayd then the other, are (dam perl close to 
llie ulerine bordcj-, and divided lietwccm the clarnp and the 
ovarian ligature down to the U'-vel of tlu^ intcunal os. Next 
an anterior peritoneal, flaj) is mapped out and tinned down 
along with the bladder ; this allows the utcu'inc arteries tg 
b(‘. s(H'ur(Ml ^ind divided at the level of the luteiual os close lo 
lh(.‘ iilerinc'i^v^all. Thr. uterus is then aTn|)utated ; after.the 
uterin<'*artories liave been •tied and all (dozing from the stump 
has been stopped, the peritoneal <‘dgcs aruunilc^d over it by a 
continuous suture running from one ovarian artery across 
the |)elvic lloor to the other. 

Pavhi/><foreck)7riy-*Thi^ operation is ijerforined in the 
nuuuier jnst described uji to the point of securing and divid- 
ing; the uterine arteries. The cellular tissiu^ is then pushed 
(lown all round the cervix^ntit the retlcction c^f the vaginal 
vault is reached, •'fhe anterior vaginal fornix is 1 hen opened 
•with knife or scissors and the incision carried ooniplotely 
around the cervix, when the uterus, being fr(?e(T, can be 
lifted out. All c^oziiig from the cjut edges of the vaginal wall, 
must be*, carefully controlled^ a gauze pad is then ])ush(j/rl 
down into the •wigina^and fhe peritoneum closed over it 
with a eontimious suture from oiu? ovariaij artcii’y to^ the 
other. * * ^ , 

•Supra-vaginal aingiftatio]j^ is pref«'red by n^ost operatyrs, 
but tot^l hysterectomy* will be requiied for f^eptic infection 
of the uterus or for malignant growths, of tTic cerv/x^ 
(Plate V.), and in some cases for libroidi^. • 

• Vaginal Caesarea^ Section, — -1’his opruatien consists in 
extracting visible chUd thrbiiigh an undilated cervix 
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means of one or more deep incisions extending into tKc 
lower uterine segment. It has been already mentioned as a 
method of accouclfcinent Jorct'. .It is not available in cases 
of pelvic contraction or any other form of obstruction, 
oonso<piently its utility is greatly limited in coinj)arison with 
abdominal methods of oiKniing the uterus. It. has been 
employed (ihieliy in cases of eclampsia, and was indeed 
introduced by Diihrssen as a method of dealing w'ith jhat 
com})lioation. 

The teclinique of the operation is more difticult than that 
of abdominal t^sesarean section, and it is very doubtful 
whether there arc any eonf^ensating advantages. When the 
foetus is small, e.g. up to tlie thirtietti^ week, the difficulties 
arc of course much smaller. Inasmuch the eases in 
wbiell it lias been perfoimed have been, as a rule, cases of 
eclami)sia of gieat severity, the a})parcnt. mortality of the 
operation is very high. But it must he jecollcctecl that in 
such cases death would-be very likely iq oc cur from toxaimia 
quite independently^ of tlie method of delivery adopted. 

Extra -peritoneal, Ocesarenn Section,- This new arid corn* 
pcirativcly untried- irrocedure consists in reflecting the peri- 
toneum from the lower part of the anterior surface of the 
uterine Avail, and then extracting the cliild through a trans- 
A'^ersc incision through tlie lower uterine .segments. The 
general pcritom^al cavity is not opened, or if o])cned is agifiin 
closed'* before making the uterine inusion, by stitching tlie 
reflected peritoneal fltu) to iHe pai^etal })(.'rit()neum as liigli up 
as possible. It was clesi^jied to avoid thv^^ risk of peritoneal 
infection when opening an infected uterus' dry the classical* 
method of ( 'aisarean section. 

, Progwsis of the Ccemre/in Operations.- -Vrom statistics of 
cas(\s of Ciesarean section by .British operators collated by 
Amand Roiith, it appears that •the infJrtality^f the operation 
during the five years 1906 to 1910 was 6*1 per cent., as 
estimat(.‘cl from 602 operations.. This represents the general 
• maternal mortality which foiloAvs the? operation as perforraed 
at thc' ])reKent time. But it must*l)e recollected tjiat the 
V'hole of this iijortality is nob due to the operation ; a part 
must be attributed to pre-existing maternal complications, 
or to other unfavourable conditions wlych were present. *It 
has been already mentionject that when the ppei*ation is 



(\^:SAREAN SECTION 


737 


firo'fonncd lalo in labour, and after unsuceesHfiil a,ttornpt.s to 
del^or ^vilh bnc.eps liave been made, the proiiinosLs is not so 
favourable as when the operalion is ixafornied before labour. 
This j)onit is illnsliated by Routli's statist ies, which show 
that eases operated on, either before labour, or, at an^^ 
rate, before rupture- of the membranes, had a mortality of 
only 2 ?) per ('ont. ](‘ss Ilian ono-half of the mean mor- 

lalitw of tiu* whole. I5ut 230 eases operated on after rupUire 
of tlie meinliranes, and in some eases after jirolontrod labour, 
show(Hl a mortality of 17 ;> per coni. 

FurtluT, it will be obvious tjiat (^iosarean section for 
^rave niabu nal disord(*rs sueJi as eelaiviij^ia must neeessai ily 
yield a per(‘(Uita^e of^uorlality greatly in ex<*ess of tlie true 
nifcutality of tlie opcu’alion. 

Tbo fcelal mortality, whleli is, of eouivo, influ(*n(‘e(l to 

srime <'\'tent liy I lie saftie ennsiderai ions, is plac ed by Rout.h 
at about S pel’ ecMit. • 

, • • • • • 

* * » « * 

•Craniotomy, Decapitation, and* Evisceration 

'Phesi' opcM’ations are designed to redube 1 h(‘ bulk of the 
fielal liea-d or trunk so as to allow of its extraction t hrougli 
tlu‘ gcMiital canal. R(;e('nt improvement:- in ot hei’ fibstetrie 
operations liav** grc'atl^ n'sirieted t fie indiealions for 
desfruelion of tlu' fcetu^ in //Zero, and tluTo is no'v a gi nej’al 
agrcM'imuit that the' destri^etivQ opcaa lions sliould nTit lie 
jK'rfornu^d u])ou a. living befus, unj(\ss*t he eireumstanees of 
the ease render any alternative jinn’cdure positively danger- 
ous to the life ofllic' mother. Tlu^y will, of (‘ouj’se, ^-oytinue 
to h(dd their ]M)si1ion as thi^ saf(*st means of dedi vising a 
dead fo'tus in e/'rtain degrees oS pelvic cDiit raetion, oj- in* 
otluu* forms of of).-.! rueti^in oi iliriienlt delivery. In tlie ease 
of a living fad us the alteinativc' procedures of syni])hy- 
siotomy ami ( a’saic'au s<*etipn should be e-arefirfly ecil^isidesed, 
and only when the cire-urnstaifcejS of the ease ave^such as^to 
ineabast^ greatly the avei^ge r'i<k#of»tli *so oj)erations can it be ’ 
jui^ifiablc to (lestroy a Jiving feetus in oriler to delivei^it. . „ 

A. Craniotomy.— This termlncludes the Vf^i’ious methods 
of reducing the size of the fad-al h(‘a^. • * 

^Indicafioihs . — [a) (4bati:uctiQu. of ext reme ^egrce, from 
pelvic contraction, from atresia, (A from tumours of tJic soft* 
Ij-M. : . ’ 47 
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parts,. w}\o.n llio (^hild is dead or Cicsarcaa section is refused • 
or is iinlik<'ly to siiceeed in saving the eliild's life. Ihdess 
the eoiijngatc of the hiiin is at least 2J inches, extraction 
of a full-time hetns is alv. ay?^ very difluailt ; if, however, 
as in a flat jndvis, the transverse diameter is relatively long, 
success may he oldaiiied with a (*onjiiga1e of® lather less 
than 2l imdies. It is generally agreed that craniotomy shouhl 
,noi be attempted unless the ]>elvie brim measures at least 
2 inches liy 4 inches (O o cm. by 10 eni.). (b) Conditions 
under which delivery by foreef)S or version would l)e ])rac- 
tical)Ie, bat dilTicnlt, aiuL the fadus is dead. As exanii)l(\s 
may bo mentioned ,• an impacted shouldvr f)resentation, 
irreducible posterior positions of the occiput in vertex and 
breech, or of tUe cliiii iu face prescutations. (r.) Malfort ia- 
tions of the fcetal head, such as hydrocepjialus. (r/) Crgent 
maternal conqdieatiens necessitating rapid delivery willi 
Hhe minimum of maternal risk e.f/., eclampsia and luemor- 
rhage. • ^ ■ ' 

•When the indk'alions for (ratuotoin y arise, the patient's 
general condition ha.s usually sulTered from pjolonged 
labour, and vaginal and perineal laccratiems arc' also often 
mot with from [irevions iinsiu*eessfui attempts to deliver 
Avith forceps. In these circumstances sentic infection Is 
liable, to occur, and striugout ant: septic ps^^'autions slionld 
accordingly be takiai. The vulva rlirjidd lie shaved, and 
the vaginal canal and vulva thttrongfily cleansed, (irst with 
liquid soap and holr> walt'r, and tlum with an antiseptic 
solution of moderate strength, such as biniodide of menmrv 
l-2,000^nor lysol Jy], to Oj. The bladder should then be 
emptied by catheter, and the opc'rator should wear slerilised 
' rubber gloves. 

Tlic operation <if eraniot.omy eoivcisls of the two stages of 
(1) PerforaHon : (2) Cr ashing and Exhadioii . 

•(1) Perfordtion. -“-This stage, eoTisists in o])ening tlu' 
cranial cavity and evacualieig its cojitents. The instrument 
required is the perforaim ; 'iritany ivdrieties are obtb,jnable, 

* but the most useful is that of (Hdbam (l^'ig. 340). The blades 
- 6f this jierforaVor cud in a sluirp point, a‘nd ai(' ('ach furnishcKl 
with an outer shArp cutting edge about I inch in length, 
ending in a> projecting ridge ^or The blades them- 

^.selves are .‘Straight wilh strong handles, 
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*s<^])ara1(^(l widoly from one another when the blades are 
clojiod. When the handles are pressotl together the cutting 
edges are forced a])art. 

In ]^erforat^ng llu^ forevemning head the iU 

sluaihthe selected for the operation ; in ihv ease of the after- 


■* 



Vic.. ai(J.-“-a, Ilow ft> liold tlic'Poi-forntor wliou t'lnsi.'d ; 
If, How to (»})cy tlif' P<Mt‘orii1«)r, 

\'a1f - .1 rnl ’ Mdiii ui I In'. 


coming head it is iisuailyP|n«st conv'^^nieut tojx.'rforat(\ the 
0C5?ip,iial bone. In t4t^ease^of^?i fac<?j)] esentafion it may be 
neccwsai^^y to perforate tlie roof of tiie n>outh oj' the orbit. The 
\ instrument, with blades closed, is held firmhj in the crook3of^ 
I the handles (Fig. 340, a) and the tinkers of the other hand ar^j 
tpassed up to the sprjt selected for perforation ; the instru- 
|ment is thep introduced alonfr ^he palm of* this hand, cai;e 

*" ' 47—2 
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Ixnng taken to protect the va.^inal walls from llio <aittiii^* 
,e(lg(?s. An assistant is rerpiiml to iininohilise tli(3 hefu.1 by 
snprapubi(‘ pressure when it is not iixed in the brim. The 
point is then firmly pressed against the Invad, and by a rotary 
■movement is made to ]K'netrato the bone until arrested by 
thO SlUJUldorr? uf the perforator. Care innsti be* taken to- 
prevent tin* ])oint from slipping, the tiiigeri^' of the iidernal 
liand keeping it in eoiitaet with the head. The prip is then 
transferred to Ilu‘ handles, and as these are foiced together 
the hone is Jaeej'ato<l by the cutting edges, two hngiu’s of! 
the internal hand h(‘ing kept in eontad with the shoulders 
(Fig. .‘Uti, h). The instrument is tJien eloscM], rotated through 
a right angle, and the hone out again in a direetion aeross 
the first. The hciwl of the ])erf()rator (‘an now' In*. sli|)p(^d 
inside the cranial cavity, and the brain, including the vital 
eentres in tth' nu'dulla., thoroughly brokem up. It must bc' 
icmerulxwd that the strong tentorium ecucdielli must hi^ 
pierced in order to reach the medulla. By aipraj'ubiv 
prefir,sur(^ the greater ))art of the cranial eontentra jan now be 
expressed : or they may be compJetdy cleared out w ith the 
finger and a stream of hoik'd water it desired. 

Perforation is au operation of great simplieily exec'pt in 
eases of iion-engag(mu*nt, when th(' head is so high up as 
to be dilfiemit to leaeh with tlu^ lingers, and accordingly it 
is more dittii ult to kc^ej) the perforator under control. Should 
the perforator sli]>, the uterine wall may be lacerated by 
the ])oints, and in some instaiKJes injury to the sacrum has 
been caused in this inanuer. When, aft^r an nnsnccessfiil 
attempt to deliv(*r with forcejis, craniotomy is dceid<?cl uiion,* 
the perforator should he used before rtMiioving the for(‘ei)s ; 
ih'iH holds the lu'ad very stwidy, and after perforation it can 
scwnc'times be extracted with the forceps -rifh in fra, 

Ff th(^ operation lias been perfoi nied ''ujion the after- 
eoinpig hc'ad, traction on the trunk, (iornhined with supra- 
pulvc piasi^iHie, will siiflice Joi' delivt'ry of tJu; perforated 
head, unless the degrt^e ef pelvic contraction is exlreitie, 
jvvjien ‘crushing will he required. With the fore- jornir^g 
t^hdart. extractioivis more diftieiFlt, and a preliminary (.‘rushing 
fs generally arlvisable. ^ 

Wlien the amount of pelvic contraction is small, perforti- 
tiion and removal of t-he eraf^ial contents may re<iuce the size 
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of the head siifficieutly to allow it to come through without 
ent^hing Hie (diild may Ihoii be doliveiod Ky vorsioifif the 
local ciojulil ions are favourable for thi^ operation, and the 
eonjiigitte nu^asuros at least 3 inehes, -the pelvis bc'ing 
llatteued, not ge.nerally contracted. In eases in which 

• jKM'foratiww is perfortiied after the head has ])assed through 
LIjO brim, it liuiy be delivered with foreoj^s if the ainoiiiit of 
eoidraetiow is siiiall, but this instrument must not be used if 
the head is above the- l)ii!n. 

J 'TIk'. jaaforaled h(‘ad may be exlrac(i‘d with either the 
eianioc^last or the e(‘|)halotribc‘ vifff. uffm. Jn using the 
formeu' the heac^is lirst turncul to ii face preseTitalion l>y pull- 
ing down liie chin witii a erot(‘het lioolcc^d into the mouth. 
'I’Ju'n the fc'inah^ blade is applied oven* the face, the male*blado 
parsed into tlie ptwforation aperture, or simply over the 
c-ollapsed veutex. Tlw* method of extraetion with Ihe eepJia- 
lotrilu* is (leserihed below. Munro Kerr rec'omniends the 
y.^e ef I he. (‘odeliel .(sharp hook) an alternative to the 
(■('[ihalot lihev Ihis instrument may he pasM^d into tliejier- 
foration ajiertujc and a hVm hold ol)t?iiued id the irrc^gular 
hones of the bast', of the skull, Kirin tiwtioii may then he 
applic'd to the hf‘ad to deliver it. 

It is not ruM'C’Ssary to eruvsh the affv.r roininrj haid after it 
has been ^icufortited, unijj'ss the degree*, of pelvic contraction 
is f*\trenie. Ry sttui^y traction on the*! trunk, aided by 
fiindal pressure, the. cranml bones collapse*, and th<? head 
becomes nariovvc'd and t^lo'ngated vertically. If diHiculty 
is ex]iericnecd t liA cephalotribe luay be ap[)licd. 

* (2) Crushing^and Extraction.- Th^* amount of^criishiug 

required is detern iiied by the available pelvic space. Two 
degrees must bt.? described . (rt)^sim])ly crusiiiiig the skulls 
{ceyhalolnpsy) ; {h) rt'inoving the vault and then orushii\g 
the face (cranioclhsni). tw^raciion is performed with the 
crushing iiisirumcnis, crushing and extractioai mc.y be con- 
sidered together. • ^ ^ ^ ^ 

•(^ephulotripsy fqrnfof (*epha\otribc is tfrat . 
of^Bi’axfori Hicks (Fig. 347). It is a pair of veryj^owerful 
forcejis, tlie blades gf Avhicli are thick and ^ariow, with ^ 
slight pelvic curve. When closed They #ire in contact by** 
tliWr incurved tips ; 4.be maximum distance between them 
does not exei^ied inches. TMe Jiandles are ’locked like th^ 
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forceps, and. furnished with a powerful screw, by means of 
which the blades can be forced together and the head cru^ied 
between them. T'he instrument is applied in the transverse 
diameter of the 'pelvis in the same manner as the lorceps ; 
when the pelvis is flattened this implies that the ligad will 
be seized in the antero- posterior diameter, one blade pass-- 

ing over the face, the other 



Via. 347. — Cephnloiribo of 
iiiaxtcF*! Uiok»^. 


over the occiputs This grip 
is the most secure which can 
be obtained and the most, 
effective, inasmuch as the 
reduction in size which it 
produces is greater than 
where the head is gripped 
in any other diameter.. If 
the htiad is not engaged in 
the transverse diameter of 
the peh^is the grip of the iu- 
stru ment will beoblia ue, and 
not only less secure, but also 
less etfective in reducing the 
size of the head. In the 
generjilly contracted pelvis 
the oblique'^ engagement of 
the head and the i-elat^ve 
narrowness of the transversK? 
‘diameter of the pelvis render 
the use of the cephalotribe 

more diflicult* than in a flat 
pelvis. 

On account of the nar- 
rowness and great weight 
of the blades, it is much 
more difficult to prevent 


e ^ r , * them, from slipping, and 

giKjat care imist be takenato^^li^ect t'aeh blade into it^s pr6per 


I)Ositfon,and keep it there with the fingers. When tke blades 


IlSaVe been ap^ylicd and the Ifitndlos lociccd, the screw is^ad- 
[juslxjd and crushivig b^guii. The blades are now liable to 
slip backwar(is off the head, unless cate is taken to keep the 
^instrument iivlhe axis of ihe brim and retain the blades in 
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Ipicir proper position in contact with the head. The screw 
shjjvikl be slowly ti^hlened until the handlos arc ncaaly in 
pontact.j while the Uilerual fingers take note of the posit'ou 
jc)f the 4 :)lades. If the amount of resistauice oncouutered by , 
jthe screw is small, this generally means that the blades are 
. islipj)iug and the head is not being properly crushed. They 
[should th(?n be unscrewed and re-ap])lied, care being taken to 
pass one of the blades well over the face, wdnch usually gives 
a secure* grip. When the handles have, been well scr 8 \red 
• -togellier the crushing is 
"compleU'd. 


^ It will be observed 
.that the crusTied ^ia- 
nietiu- of the liead now 
Ties in the transverse 
of 'the pelvis ; deliv^'iy 
will be facilitated in a 
flat i)clvis if tilt* instru- 
ineni is rotatf'.d so as to 
bring •the oruslied dia- • 
meter ijdo the ct)nju 
gate whcTO the space; 
is limited. The amount 
of pelvic 0111"^; on the 
instrunumt is slight, anef 
^(toes not contja-indiciTle 
. i*xtiaction in the conju- 
gate. I 

• Extractiaa . it - Bch)re 



•beginning the cxtrac- .,,«._Tho (-’ophalotriLo ap,,lio<] to 

lion llie pejtoratiou ^ (1,^ ijoad lor Cnwlnuj'. , 

ajjerluie must i)e ex- ^ 

atninod and tl*e.cdgeS»of thV scalp turned in over the edges 


of tlie bone, so as to avoid laceration of the vti^inal walls 
by protruding spicules. ‘Triiction should always be ^nado 
it^ thg axis of the i)e|vls. The*ccphiiilotribc is a*very power-^ 
ful tractor, and at fir^b great*gontlenoss must be us«d until 
ft. is clear that the ^rip is secqrc. If tractiop doeS not 
the head to advance, the blades ar# prc|J)abTy slipping. An 
antiseptic intra-uterjne ilouche should, always.be given after 


■crushing operations. 
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The application of the cephalotribe to the after-cotuiiiig 
head ‘needs no'vepai’ate (iesei ii)tion. 

A three -bladod eoiihalotribe has been introduced by 
Winter and modified by Aiivard. Tlic iniildle I'lado is 
first passed info I he perforation apei-turo ; this is held in 
position by an assistant while the first outer blade is. passed — 



rra. 349«. — Ci-iiiiioolast. Kics. — (A-aiiiofliist upi^icd 

to tlio Face atlor Ifeiiiovnl 
' of the V.'iult (jf tlio Skull. 


prefet ably over the face. These.iwt) blades are then screwed 
^up, thus crushing the a^teriol- part of ^le head. Thcgi the 
seeohd putor bfade is pas.se(l — over the occiput, and s^wed 
iTp'^n, tum^to the middle bladtp The grip thus obtained is 
Vpry firm, and the aqjount of reduction of the head is greater 
than that obtained by the ordinary cejQlialotribe. « 

^ (/>) Crfinioclli^i .. — This o^mtion consists in tljjC avulsion 
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^ •of the booes of the (3raiiial vault, followed by crushing the 
renuiiniiig part of the head — i.a. the face. It is prol^bly 
never really required unless the conjugate is reduced to 
2^- inchcfs or less. 

oranioclast or craniotomy forceps consists of a pair of 
jconcavo-cojivex blades, the outer or larger of which (Fig. 
;i40a) is fenestrated, tlie smaller solid ; their apposed sur- 
facej; are st:jongly serrated. The instrument is powerful but 
not so heavy as the cophalotribe, and the liandles are closed 
^n the same way by a screw. It may be used lor traction 
alone, or for breaking up the vault of the skull {crayiiodasm). 
When used for traction alone, tlie small bladci^is passed into 
tlu' cranial cavity through the perforation hole ; the outer 
blade is applied either over the face, the o(!ciput, or one or 
otficr parietal bone. 'Fhe handles are then screw(‘d tightly 
togct-tier and traction l^^gun ; only when tlie degree of pelvic 
contraction is moderate can delivery be ofTected in this way. ^ 
VVnu^i^iised (or hreakiug vp the vcmlt, tjjie situill bjade is passed 
into the e.rajnjil cavity, and the largo one between Mui scjiJp 
and the* bone ; the handles are then screwed up and the 
portion of bone gri|)ped l>y the instrument is t wisted oft aiul 
withdrawn. The process is repeated until the vault lias been 
entirely removed. Extraction is then perfcjiined by first 
extending the iicad by combined vaginal and e.xternal 
maiMpiilations, so as to produce a face pn^sentat ion ; a sharp 
hook is tJien lixetl in the jaw' to steady the. head, and (he 
ci'anioolast applied ov^er the tacC, the sniall blade being ])assed 
into the cranial cavdy, the large blade beneatli the chiji (Fig. 
Jj'496). The bones of the face arc then crushed, and the 
head, now greatly reduced in bulk, can easily be cixlraetcid. 

Instruments hrjve been devised for the purpose of breaking 
up the base of the skull after perforation, in cases of exti-eme 
pelvic contractioil ; tliis "procedure has been called basilysis, 
and the instrument the basilyst. Cases of pelvic, deftvmity so 
extreme u.s to require this operation ans almost always 
reeognis^jd during pregiiahcy oj- fjiift^oiciitly early^in labour tjo 
permit Caesarean seeiion being performed. With’ the 
progressive improvcnipnt in thcjstaiidard of obstetric know^ 
ledge among midwives and medical pi’actitjoners, the neces- 
sity^for the use of sucluprocedures as these may be expected 
to disappear. ^ 5 , ' * * ^ 
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B. Decapitation.— iTiis operation may be. required atf 
unp&eled tralisverse preneutations, in the case of Jboisked 
tMtins, or with doublc-lieadod monstrosities. The com- 
monest indication for its perfornianco is a transverse 
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Dociipitation Hook. 



Fig.-'350/^ 

Jlow to hold tho I)cciii)itatioii Hook. 


pi’esentption in which nnsucccrtsful attempts to deliver by 
vijrsiou have been previously, m&cle. 

, It may hp perfonried with ^ strofigpair oj^curveduscisisors, 
^biit rtic ^afest instrument to employ is the decapitation hook 
^Wg. 350«). t, The one generally used in this country is a 
wide hook with a blu£t point and either a cutting (Eams- 
botlu^Pr’i^ hook) or a serrated edge. Tte handle is sufficiently 
, long for it to be used whe^f_ the neck is at the pelvic brim. In 
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• « 

|th6 case ol a IransveTse presentation, decapitation may be 
perf Armed as follows : If an arm is prolapsed*, traction ^can 
|be made upon it so as to bring the nock down as low as pos- 
fsihle. (-arcful exploration with the fingers having been made 
;to recognise the position of the baek and the side to which 
|tho Iiead the liook is introduced along the paJm of 
^he liand and guided upwards between the shoulder and the 
anterior pelvic wall (dorso-anterior positions) uiitil the point 



riCr. 00 J. — Jiitroduoliou of tlio 

• tation Hook. (Hainos.) ^ 

* * 

ilios above the nedk. Jt‘is thefi rotated through a right angle 

[so as to carry the cutting edge across the lu^ck (Ifig. 351) ; 

I the fingers are tlien jKissod *u^ Hjc ventral aspect of^^the 
Ifoctiisfto as to guide the poinSof tl^c lYbok into position across 
[tlje neeje. Decapitation is jierforined by a saw ing inoveincnt, 
|t.ho fingers of the ierft hand b^ing kept in cf|ntact with-ttfe* 
tioint of the hook to protect the haate^nial passages from* 
liijiiry. The soft feetal bones arc easily divided, in this 

manner. After severing the'liAj^d, th^ triiPft]^ is delivered 

• . * * • • > » * 
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leithcr by bringing down both arms or by podalic versnm../' 
iWhon the babk ])resents, it is sometimes necessary to divide 
|the s[)inal column^ in addition to decapitating. Lastly, the 
retained liead may be delivered with forceps, if the pelvis is 
of normal size, or crushed with the cephalotribe, if the pelvis 
is contracted ; perforation is unnecessary, as the cranial 
contents will escape through the vertebral canal. In 
decapilaling the after-coming head a long, st^'ong pair of 
s(Mssors will suffice. 

Dccapilation may bo performed in a somewhat different 
manner by the use of Braun's hook (Fig. 1152). This instru- 
ment is blunt, its crook very narrow and ending in a bulbous 
point. It is intended, not to vnt t'mnigh the neck, hut 
merely to dislocate the cervical vertebrae. It is passed over 
the iKH^k in Hu’s Inanner already des(*ribed, and made to 



inclutle tlic vertebral column ; the hook is then forcibly 
rotated, so as to dislocate the vertebrae The soft tissues are 
then divided w ith sjsijasQrs^ The advaritagj of this instrument 
is its small size. 

Li' an impacted slioulder presentation tlie cord and an 
arm arc usually prolapsed, and by the time the body of the 
child has become impacted it has ceased to live. Even if 
feeble pulsation in tlie cord can still be*ielt, there is no 
possibility of .delivering rapidly enough to save its life ; 
eonsecpiently delivery may iye conducted solely in the 
interests of the mothers If themterusjis retracted, the lower 
segment, distended and Bandl’s ring palpable, decapitation 
*i.i dearly iiidic;).ted, for version would attended with the 
.gravest risks of rupture. If the conditions are not quite so 
unfavourable i as this, the uterus may become sufficiently 
relaxed under <Aurgicai anaegsthesia to allow of version being 
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»^^erform(i(l, but no unnecessary risk should be run if the child 
is dctfid. • I 

When the lower segment is markedly distciuh^d, even 
decapitation is atUmdcjd by a certain risk of rupture from the 
introdugtion of the fingers and the hook. Great care must be 
exercised, if dilficully is encountered, decaj^ilation should 
be abandoned in favour of evisceration. 

C, Evisceration. -This operation (.‘onsi.'^ts in opening the 
al)d()in.en or thorax with strong scissors in llie most accessible 
^J^osition. and removing the abdominal and llioracic viscera 
])ieoeme^al wifli the fingers. It may also be necessary to 
divide the spinal^column befojo tll^ trunk cam bo delivered. 
It is indicated in transverse presentation as an alternalive lo 
decapitation, and in cases of obstruction from abdominal or 
thoriuac enlargement (ascites, cystic disease of kidneys. &c.). 

J). Cleidotoniy. — This oporafiori consists in dividing onc^ 
or both clavicles with a strong ])air of scissors. Division of 
tly> cl^vicles*is soinetijnes rcijuired when, owing to the largo 
size of the (rjijik or the narro\mc5ss of the pelvic outh^t. the 
shoulders cannot lie extracted and the dhild is dead. 


Symphysiotomy ; Pubiotomy. 

Synifilivsiotoiny consists in dividing th(5 symj)hysis pubis 
hO fjs to produce a temporary enlargement; of tlie pelvis 
sufticient lo permit t liedidivcry of a living child by the natural 
passages, '^riiough sornetiihes performed upon ll\c dead 
woman during the sixteenth and sovemteenth centuries, it was 
not performed upon the living wonum until 1774. Owing 
to tJie terribly high mortality of (V\sarcan sc'clion at this 
period, symphysiclomy was at first frcc{iiontK performed; 
but it soon fell into disrepute and wsis y)raclicalJy abandoned^ 
as the results wetc'no beitcr tfihn tlioso of (^icsarean section. 
More recently it. has again been advocated by Moyisani of 
Naples, and Piuard of Paris, but is not gcnorally regarded 
with favour owing to tSic e^trcmelyk limited sedpe of its 
application, and the comparatively- unfavourable roeulls 
which it* still shows. o ^ 

The effects of division of the synsphysjs upon the pelvic 
diameters are not entirely elea.T. When, in the cadaver, tho 
pubic bones arc separated, a cc^iUderable amount of strain 
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is placed upon the anterior ligaments of the sacro iliac syn-^ 
chchidroses, md these structure's may suffer serious injury f 
in addition, rotation of tlie innominate bonCvS round a trans- 
verse axis passing through these joints occurs, which carries 
the y)ul)es downwards as in Walclier’s position (Fig. ; 
lasily, a slight movement of rotation of each innoniinate bone 
round its own long axis occurs, which slightly increases the 
distance between the ischial tiiberasities (Sandstein). .. The 
piihic bones must not be allowed to separate for more tJian 
i!^.,ijiches (Hiidin and Domelin), or rupture of the saero-iluu* 
ligaments wdll occur. This degree of separation increases 
(he conjugate, of tlie pelvic brim by about one-third of an 
inch, the increase being relatively rather greater in a. markedly 
contracted pelvis than in one only slightly coiitract(ul. The 
bblique diamc^tcirs^ of the brim are increased about twice as 
'much, and the transverse about three times as much, as the 
'conjugate. Tlie marked increa-se^ obtaincid in tlie transverse 
diameter is, how'over, of little use without a corresponding 
increase in tlu' conjugate. '^Ilie amount of inejp^se obtained 
at the outlet is probably very sfnall. 

Indications. — It is ol)vious from the abov^e that symphy- 
siotomy can only be applicable to ca^cs of slight disparity 
between tlie size of tlic fceiiiJ liead and that of the pelvis. 
The degree of disparity in any giveii case is by no means 
easy to estimate exactly, and as precise measurement the 
foetiV. head itl labour is impracticable, the indication for the 
operation has to be based mainly^ upon tlic length of the. pelvic 
diameters. Tliere is therefore almiKla^nt loom for error. 
[Unless the conjugate- v)f the brim is at least 3 .inches in lengta 
there* is Very little prospect of .success ; in pelves of greater 
size than this tlie prospect of succe.ss is better. With these 

jeservations, symphysiotomy may be performed when the 

head is delayed at the brim fti a fla*l or gerlerally contracted 
yielvis, or at , the outlet in a funnel pelvis, the degree of 
disparity between the pelvis and the fcjctal head being small, 
li may be prefeired Caesarean section in cases of this kind 
‘when labour is advanced, and repeated attempts to deliver 
iby other mea^s have already been made. But if the^passages 
^ have, .become, .infected during labour, symphysiatomy iis. 
attended by grave risks of septic infection of the w^ound ; j,nd 
although this ’does not communicate with the. genital canal, 
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serious^ and even fatal results may fellow frotici the spread of 
the infection to the pelvic cellular tissue and the helical 
venous plexuses. 

If thft fcotus presents by the breech, it is impossible to 
estimate tlic relative sizes of head and j)elvis until the body is 
born, wheoi tliere is no time to perform symphysiotomy ; 
therefore tlie operation is only of use in head presentations. 

Tf tl¥.‘. ftfctuii is dead, craniotomy should always be preferred. 

The Operation. — Preliminaries , — ^The time for perform- 
i^nce of tlic operation is at the end of tJie lirat or early in 
tjiip second stage of labour ; if necessary, dilatation may be 
liastened by dtf Ribos’s bag. *The, opertflor must, of 
course, satisfy liimscif that the child is alive. The pubes 
shpuJd bo sliavod and ilio abdominal wall and vulva dis- 
infected. Tlic operator requires three ^issistants, two of 
whom will support thc^ thighs of the patient, wJio should be 
placed in the (lorsal position, with the buttocks over the* 
edge <of the«bed or o|ievating tabic. , • 

Thc^ operation may bo porforined by. the open or 
suhenfa neons method . * 

Ojten Ahf/iO(I, -{iy Ai\ incision 2 or :i ifioh(\s long is made 
ill the middle line from a point just above tlic pubes to the 
lower border of the sYmphysis, avoiding the clitoris ; this 
incision passes down to^the bone, and in its up])cr part 
exjUises the aponeurosis. By blunt dissection the clitoris 
is pushed downwards, aiijl its .suspensory liganumt* Chou 
separated from tlie pubes byVutting thscnigh it wilh sei.ssors ; 
vessels divided at tfliis .stage must be. carefully seeui'od. The 
index Unger is iie^t passed behind the s^inpliysis, an^l worked 
doiMiwards in the. cellular tissue until the lower border is 
reached ; when Hie head is engaged in a riariow brim, this i 

may be rather dillicul|^^ (a)^The assistant passCwS a siouimI 

into the UQjtlira* so that its pcTsition may be readily located, 
and the operator divides the fibre -cartilage of«the syrnpl^^sis 
with a probe-pointed knife fr^n^ above downw^ir^s. So^ic- 
tinffes Hie joint is not precisely ]f\ the Thicldle lirw 3 , and it will 
b^ nec^sary to explore to either side in order tp ffhd i^. 
In cutting the lower. part of the joint it is better to incTiilfe 
the knife to one or other side, so as ifot toitfiijure the urethra." 
After the fibro-cartilc^e has been divided the foiies are still 

held togethe* by a strong band of,1&brous tissue, the sub-pubi® 

• ’ •• • ^ 
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ligament, wliicli runs across the pubic arch immediately ,! 
bcliw the joml. This ligament must now be divided 'Vitli 
care, for iinmodiatcly })eneath it lies the terminal branch of 
tlie internal pudio artery. (3) The pubic bones now separate 
spontaneously, and the two assistants in charge of the legs 
abduct tlie licxed thighs gently until the required’ amount of 
separation is obtained ; this must be measured, not guessed. 
T)tlo wound is then plugged with antiseptic gauze and tlie 
legs lield perfectly steady during the remainder of the opera- 
tion. (4) 'Phis consists in the delivery of the child, which iv 
best done with forceps ; great care must be (^xercised, for 
if much forcc'^is exerted serious injury wiN be done to tlio 
])(‘lvi({ joints and tlie urethra. If tlv*' plaeorita is delayed, 
it is bettor to remove it by the digital method. (5) The 
wound is then closed with four or five deep silkworm-gut 
suUires, and an antiseptic dressing applied. It is iinneeos- 
.sary to suture the bones, but a tight pelvic binder is applied 
in such a position as to,, immobilise the innominatt^ ])otK»s and 
tilths. Some o])erators advise tluit the vagtna should ])e 
plugged W’itli antisepHc gauze. A catlieter shouJtl be passed 
immediately after the operation to make sure that tfie 
urethra has not boeji injured : if laceration has oceurrcHl 
a soft rubber catlieter should be tied in for tVwty-eight hours. 

Suhciitaneous Method. smalhincision (town to the bone 
is first made with a tenotomy knife jn the mididlo line Just. 
l)elo\t> the clitoris, which should bo pulled upwards as miieh 
as possible. A curved, pro bc-poilited bistoury is then inserted 
under the soft tissues and passed n])wArds nearly to the 
upper bprder of the s^mpliysis, cutting iritd the. front of the 
cartilage. The index finger of the left hand is then pa^ssed 
..into the vagina and carried upwards imtii* tlie blunt point 
of the knife is felt above the symphysis. The division of the 
cartilage is then made from afiove efowm wards, the resulting 
scp^ratio.a of tlie bones being observed by the finger in the 
vagina. A spund .should be passed into the bladder and 
the urethra displaced Ss much 'i.s possible to one sideHcluring 
^ tlie ofTcrOition. The chi/d is then delivered, and the o“^^eratipn 
completed by *4ie application^ of an anti-iieptic dressing and a 
^pelvic hinder, 

Althougli;' symphysiotomy is an ea*y and simple opci^a- 
its results* are disappc^i^ting, for the following reasons : 
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• ( J ) iiiiury to bladder and urethra often occurs ; (2) the space 
bobind the pubic bones {cavmn Retzii) is difficult to drain, 
and when accumulations of fluid occur there they easily 
beeomci infected ; (3) after the operation has been success- 
fully performed it may prove impossible to deliver the child 
^ except by^crajuiotomy ; this is explained by the difficulty of 
estimating tlic degree of disparity between the liead and tlie 
pelvis. 

Prognosis. — Statistics of this operation, compiled* by 
^Munro Iverr from 275 cases by well-known operators, show 
a maternal mortality of 0 5 per cent, and a fmtal mor- 
tality of 10 per cent. That is to :»ay, the moiffality is greater 
botJi as regards tlie^molher and the thild than tliat of un- 
complicated Cicsareau section. The complications most 
lilcely to be met wdih are injuries to tlici, urethra or bladder, 
anJ si‘.pljc inrecliou pf the c)]>cratiou wound. .Finn union 
of the symphysis almost always occurs, but some cases of 
lemporarv aiifl some m eu of pi^rmaucut lamemcss have been 
reported. 

‘ f) V m 

PuOiotomy : Hebotomy. — This operation resembles 
symj)liy,siotomy in Lks general features, and the indications 
for its performance arc the same. Instead of dividing the 
83 'mphysi.s pubis, the body of the pubic* bone is divided about 
^ to ;f of an inch to "one or other t.idc of the joint. It is 
cK'ynied that this operation allows of greater increase in 
tlie diameters of the brim than symphysiotoiny- aiid ^iurther 
that lhc‘ pelvis is pcywativntly enlargi^d by it. Whitridge 
Williams has sliown that the effctst oi pubiotomy upon the 
•dianK^ters of th:? outlet is w^ell niar'.:ed also, and that the 
operation is therefore serviceable in the funii61 'pelvis. 
Tie observed a permanent increase in the transverse diameter 
of the outlet of from I to 3 cm. in funnel pelves which had 
been subjected' ^^o this operl^tion. ll is also- claimed that 
there is noi Ihe .sanio risk of injuring tllC Ijrt/Uir^. 

Pubiotom}" may be pdrfaTiued by the open or the sub- 
cutaneous method. J/i'ihe open metl^^d a vertiG«al incision is 
made just internal tp the pubic spine (to avoid the eisterhal 
inguiiiifl ring), and^about ^^ijiches in exteigt. It may 
made upon either side, and is carried dcjwn to the anteriorj 
siarface of tho bone. ,, Next the rectus sheath is divided and 
the finger is. passed down behind the pubic boiie to the lower 

!^.M. t ' r. * > * j 
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border of the pubic arch. A curved metal hook or carrier '' 
18 then entered labove, directed behind the bone by the finper, 
and brought out below it in front. With the aid of the 
carrier a Gigli’s saw is passed and the bone divided. ^ Forini-j 
dablc hfemorrhago may occur from the subcutaneous tissues! 
and from the pelvic cellular tissue, and from the corpus! 
eavemosum which is necessarily injured by the saw. 

In the subcutatieous method a small incision, about an inch 
in length, is made just above and internal to the pubic spine, 
and a special curved pubiotomy needle is passed behind the ■ 
hone and made to emerge below the pubic arch by piercing 
the soft tissues .’n that position. Through the needle a piece 
of stout silk is threaded, wuth which Gigli’s saw is draw'ii up 
behind the bone, and brought out at the supra^pubic 
incision. 

The late rc.sults of pubiotomy are not unfavourable. The 
bones reunite by fibrous union only, but this does not 
interfere wfith locomotion, and a certain amofmt of perina- 
neut increase ill the pelvic diametor has been repeatedly 
observed. i * 

The operations .of symphysiotomy .and pubiotomy have 
not been extensively adopted in this country, although 
several short series' of cases have been recorded by British 
operators. Conditions in which they are indicated can also 
bo dealt with by Cajsarean sectioif, and this opcratioui is 
usually prefeiTod for the reasons already stated. 

Both operations •are more fdrmidablc than Csesarean 
isection, and it has still to be ahowTi whether they possess any 
compensating advantages. u 


•Primary Repair of the Perineum 

411 obste tric lacerations of jKne peinnoum exceeding ^ inch 
m jdepth^hpwld be repaii;^ itOMJiediSttply. Such lacerations 
heal^^well if repaired at any t<me- within forty-eight hours 
after deliveacy'. Primaigy union can be obtained if surgical 
olednlipess^is observed but 'when lacerations are ^owed 
remain imsutured they froq,uently become infected 'durin'g 
‘■fhe puerperiuxQ, and mry later on lead to^the occurrence 
of prolapse or. rectal incontinence. . 1 

Three typeitot laceratioi), may be described. In the jSxst, 
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Jvhicli is usually overlooked, the laceration at first sight 
appears to involve only the anterior edge# of ihfe. perineal 
jl)ody ; if, however, tlio vulva is held open with the fingers 
St will, be seen that a comparatively deep, laceraticfli runs 
upwards and somewhat outw'ards into the vaginal wall on 
one or both sides (Fig. 353, a). If this apparently trivial 



a b 

Fig. 353. — Perineal Laceration : First Type. fc. SecnndTypo. • 

^Edgar.) , 

t • % • 

tear is neglected, it may lead subsequently to the condition of 
relaxed vaginal outlet and prolapse of the vaginal w'e#ls, for 
it is frequently deep toou^h to alf^t the pdstftrior fibJes of 
the levator ani and* the aiSal* fascia, which support the 
^oste^ior vaginal wall. It |}hould be repaired^with 
rupted catgut stitciies, as shown in th^ figure. . 

• In the secoiid type the laceration involves Jbhe part 

and ^ wr^erable psinfpt the posterior 
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vaginal wall, b\it the anus and its sphincter escape. Thi§ 
tyx>e in sufficiently obvious to be generally recognised, and 
sewed up. It is best repaired by a series of sutures intro- 
duced^ some tlu’ough the perineum and some throiigh th<? 
posterior vaginal wall (Fig. 35.3, h) ; this is preferable to 



I*' 1 ( 5 . — ^I’oriric'rtl Ltictmiliou : Thi?^fl 

Typ<'- 

Xotc tliat thtt skin .sul ui-p lias ; dssed tlivongli tlie turn 
" tMiilif uf the H))liiiiettr iiui ' 

passiifig them all through the perjneal surface and endeavour- 
ing W) include the upper /jnd m the vaginal rent, for accural, e 
app<3sitjon of the edges of'thb’ vagirfal mucous membrane, 
£<l) "necessaty for a good result, camxot be obtained i.i thiS 
>^ay. Strong yaj^gut is the best suture material. 

In the iku4 type, posterior vaginal wall, perineal body, 
and anus are ail .torn, througli, 'establishing direct communi- 



pkrinRxMj lacerations 


767 


• • 

'cation between the vagina and rectum (.^'ig. 354)., ThitJ 
severe laceration requires very careful treatment, or the 
patient will suffer from incontinence of faeces. The edges. of 
the rectal mucous membrane are lirst carefully united by a 
series of interrupted catgut stitches, which must b e- tied on 
the rcctilf side. Then the tom edges of the posterior vaginal 
\yall are \inited in the same manner ; and lastly dee}) 
sutures df silkworm-gut are passed through tlio pciwieal 
fSiirfcace, the lowest of which should include the divided and 
/=rctracted ends of the sphincter ani muscle. 

When the delivery has occu};rcd with t^e patient under 
the intiueime df chloroform, perineal •sutures may ususilly be 
introduced imrnedifdoly, before the anjest})esia passes off, 
without waiting for the expulsion of the after-birth. The 
sutures should be olampod in }>osilion by artery, forceps and 
only knotted when tfie after-birth has been delivered ; otber- 
wise, if digital removal of the })laceTila should becontc 
*ne(jt‘s,saryr 1 he opeAxtion would hfwe io be Repealed. This 
obviates th6 neco.ssity o^ giving more^clrloioform in ordibr to 
pass the suluros when the third stage is over. In severe 
lacerations involving the rectum, it is liicttcr to wait unlil 
after the dclivTry of the placenta before beginning the 
operation, as j-oiisid**rable time is, required in passing the 
sutures. • 

,* TJic patient should be placed in the litlivtomy fipsition, 
’and the p.irts well exposed, for aecura\/:! suturing is essential. 
Althougli eonsiderably bruised ayd t«ij\,lhc parts heal well 
if properly adjusted with stitches. ^ 
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sejifti atifui of,fidin front of cervix, ' 
234 

Blastodermic vesioU* or blastocyst, 12 
Blood, eircnliition through placenta, 

40 

delicic|;i i-oagu lability of, 519 
disorders ol in jiregnaiiey, 1 10 
dining pregnaiw.y, 7(i, si • 

in t he pucr])erinni , 540 , 

in .scptieamim. 583 
firtal! character of, 58 
Bkiod-niole, 143 

Blood piesMiri* in ])fcgMancy, 70 
niood-vess«4s, fdUal, 58 * * # 

placioital, 40 , , 

wte^uu^ involution ehanj^s, 553 
Body-weight in the puei perinm, 548 
Bone, right frontal, spoon-, sjiaped 
iiidentalioM of, 643 
Bones ol head, depression and de* 
presserl frar Lun’S of, 642 
pehiii^ tiimoi.^s of, 432 
BougujjS. intra-iileriiie, for induction 
of abortion, 6() I ^ 

slerilf Cvt, case for, (it)2 % 

Brain, mi'i bid appearances of, ini 
o(*iaTnpsia, 1 19 

Braun’s decapitation liook, 748 
Brea.st, put tin^f child to, 617 
Brca.st feeding, coj'lru-indica lions for, • 
617 

of the now -horn child, 617 
Bp*asts, earn of, during .suckling, 561 
enlargomont of, syiuptoni of 
pregnancy, 86 
Btoeeh .37\ ^ 

Breech or pelvic presmitatioii, i)72 
Breech presental ion, bringing dr>wii a 
. Jog in, 372 
• causes, 359 

diugAor^is, 361 • 

i • ddli#u]lic.s in, 371 

external version in, 072 
in abnormal labour, 358 
in Hat 412 

in twill labour, 386 
management of, 367 
mcehanfsm of, 362 
anomalies, 366 ^ 


! 


‘I 



JNDKX 


761 


)>rosoiitati( m — conld. 
oiioiiiTcuce, .'{30 
t^osil ions of, 300 
pro, gnosis of. .'{00 
" Rmgma, 270 

Urini, polvro 2r»r», 261 

Hroad liguincnb jililo^mn, 371, .‘>03 

Hrow priTsoidations, .‘H4 

• 33f> 

in aOiionual labour, .‘{30 
infM-lianisin of. .‘{.lO 
B ryf(i-To!i<' 1 lo vu in . I (i 
liiitloi'ks, delivery of, .‘171 

RK AN hysterecl oin y, 

' Iiro«rnosjs of, 730 

supra- viif^nial ain|iii1ati<ui, 7.‘»3 
vaginal (’{Oj-tiKMii stictinii, 73.7 
i.'a'siLr«*an iibsoliitu 

tioii'j, 722 , # 

afli*r-(reaf iniMil (jf, 7.‘{f 

• ronsc:rvaiiv'(', 720 
(^■aniotomy ultennifi vv. to, 721 

action of child, 727 
c*.vtra-|»crifoiU‘jtl, 72 J, 73(» 
Inviiiorjliayo m. 72!) 
lnslori< al rHro*p<‘ct, 719 
® in* oiu'calofl InciMorrhaRfs 50!) 
in (*(:l<Ull])>Uk,*740 
irulicfTlion- foi, 721, 72.') • 

inatcniid coinplications indicji- 
tinif, 72l> • 

inortalily of, 73(> 
ojunativc jMoci-dnic.-,, 72<), 7.32 
ndntivc indit'anons, 723 
rciiifival of ut(M 

lujitiini of uterus tliroiiLdi ^fcar, 
‘(<i7 

• ste.rdisat ion ol ]>a(iciii af^n, 7.31 
• sur\ iva I of child, 72 1 

sii tines in. 7.‘{0 , 

I I’cal merit of placenta pra'via, .707 
trofitment of uterus fti, 7.32 

• vaginal, (itiS, 72(ki?3ri 

Canctw of cervix iii ahnorinal lalauir, 
437 

uterine, 217 ^ ’ 

t'aput, loeaiion of, ,307 
position of, tilO 
snecedniiciiin, 34j^,#;{o:{ •» 

v'crlox 2 >osilions c»f, iii nor- 
mal lalxnir, .30() 

('arhohydrate nuitaholism, 109 • 

(’arr'inoma syncytiulo, 007 ^ 

Carn^ous'inole, 143 , 

t!ait!ut. sui ires, 732 » 

; of multiplication, 1 1 

(\‘UuliUs, f civic, 595 

and imcrporal infection, 574 
Ccphalhicmatoma, 641 
Cepiialotribo, application of, ,74.3 
JSraxJuii Ifick.s, 741 
throe-blado(4^ 744 , 


! (\!phaloti'jp.<y, 74 1 
; Cervical wall, aiij^erior, traunvcrsc 
I laceration of, 140 

I Cervix, cancer of, in abnormal labour, 
I 4.37 

j clianj»;cs In, (>9 

I coiulition aty onset, of labour, 244 

i • condition durin" a pain, 32.3 
I condition in labour-, 274 

! digital dilatation of, in induction 

I of iihoi'l ion, (ids 

! dilatation of, 233, 277 

j )\V dc Itihcs* haj;, TiOl * 

1 iiiduoiinr almrtion by, 053 

; dilatciJ, prola|)sc of cord with, 392 

i erosion of, 87 

I incision of, in rapirl method of 

j • ahortimi, tiiUi 
I iii|Ui*tii*s to, by. furer'ps. 718 

! Incrivations of. 478 

; and }>ui*r|>i‘rMl uiha-t ion, .774 

i of mullinara at t.('rm, 244 

■ wlnrdicd of eclampsia, 245 

I jiluuii^in^ of, 5(M> 

I rigidity of, in abnormal labour, 

I ' ‘4.3.S 

j fiinclioiial, 43S 

j • orir.inu;, 4;i!) 

* inpturc Jyf ntciiis involving, 

! (Mi.iiubcrhurs foiccps, dilTcrcnt pat- 
terns of, 6H9 

I Chii’k, ainpii)i» in development of, 13 
< 'hild, ^'Towt h ('f, <>20 

* progress of, (>2()' 

I survival of, chiniccs in ikesareaii 

I .'i'.cl itui, 72 1 

j Scp alsti Fiet'is mnl Newborn, 

j Chloral, adininisiral ion of. 537 
I (.’-liloroform, ailiuirii*i{|-ation of. ri.'^k'^ 
of, 53.S * 

j dni'iinfscciund staec, 327, 329 

; jvcll ^oriie in pn gnanoy, 726 

I (jhoroa, lucgnaney and. 212 
I (3iono-dvidual .space. .30 

* Chorion, clTangi's m, .35 • « 

j formation of, 1.3, 31 

j fiondo.'»iim, lo, 49 

• hydiitidifonn ch'gcni'ration of, 

148, 151 

* f hcvc. H , 4!) * 

' left in II herns, 51 3 

plaeeiiial, 27 * • 

^ with exteiisivo hreinorliiago 

and vesie^iihir dcgcueraUon 
• • ..f. 1.51 

• Ti'hilions of, to (Iccidua, 27 * 

yifli of, 33 , ^ 

^.Miorionepithelioma, (iO? « 

clj||iical diagnrSiis, 61.1 
in puerpfrinm, 007 
microHOopical eh^iracters, 607 
tyreatnicnt, 611^* , 
t^j^ioiiie toxaemia,* 112 
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Chorionic villi from a tubal mole, 

• 176 , 

recognition of, J 78 
Chromosomrja, 11 
Circulation, eclampsia and, 538 
fffital, 58 

changes in, at birth, 60 
maternal, development of, 40 • 
Circulatory syatem, 76 

diseases of pregnancy and, 203 
tJitrato of sodium, value of, 624 
Cleidotomy, 749 

C<#tion, relfitinn to fertilisation, 242 
Colles’s law of immunity, 201 
Colostrum, 560 
Colpotumy, poateiior, 107 
Conception, prevention after Caesarean 
section, 734 « * 

Conia, causes of, 529 • 

Oonjugate diameter, external, of 
pelvis, 402 

Conjugates, description of, 257 
('lontrrtotiim, pelvic, 394« 400, 409 
operations in, 722, 738 
rare forms of, 423 
> ring, uterine, 275 
uterine, 70, 243 

Convulsions in e<!lampsia; aiitiHihctic 
^ ’ or seilaiivt' drugs for, 536 
character of, 528 * • 

ihagiiosis of, 529 
ststistics of, 527 • 
treatment of toxic symptoms in, 

536 

Cord, umhiUcal, 51 

at term, ,51 _ 


1 Craniotomy, alternative to Cinsar^aif 
section, 721 

indications for, 737 ' • 

perforation in, 7.38, 740 
Cream, value of, 624 • 

Cr6d6’s method, 615 * 

Crilo’s shockloas method, 723 
Criminal abortion, 652 • 

Crotchet alternative i 4 >, ccpliaUitribn, 
741 

Curettage of utorus, 235 
Curette, blunt, .588 ^ * 

Cutaneous system, changes in, /4 
Cystitis in the pucrporiiini, 597 
Cyto-trophoblast, 19 

Dead tissue, as ehannel of infection 111 
puerperal infection, 569 
Death, sudden,* in the puorporium, 
. 613 ^ ^ 

Decapitation, 737 • 

hooks, 741, 746, 748 
methods of, 747 ^ 

Decidua basalis or sorotina, 22 
capTsiilaris or retlcxa, 2.3 
discharge of, in tubal prognaiicy, 
187 » 

rcdatftins of chorlAn to, 21/* • 

vera, 22, 24 * , 

Doeidiial colls, 187 • 

eiidoineti'itis, 157 
spatfo, 42, 66 

Deoiduoina maligrium, 007 
Deliverv by axis-traction forceps, 70.5, 
710 

.sj)ontane(>l^,iD contracted pelvis. 


division of, 015 
epithelium of, 53 
insertions in j;ilaccnta, 54, 103 
lu%r fmtal end, 50 
nocroaiB of, 02 1 • 

pi'osentatiun of, troatifl by pos- 
ture, 390 

prolapse of, in abnonn%l labour, 
, crises, 389 
diagnosis, 390 

instrumental, management, 
390 • 

presentation, 390 
* risks, :i00 

twin, 90, 389 
witli tyie kno^, 52 
Corona radiata, 3 


('ojpus albicans, 

Corpys ftbrostim, 6 t * 

CofpUM luteum, 4 , 6 • * * 

thR;o w^elu after menstruation, 5 
Com’s milk, composition of, 621, 624 
modification <t, 623 - 

sterilisation of, 623c 
Cramp in legs, 1^2 
Cranioclasm, method of, 745 
Cranioclast, ap]nic'S4tiun df, 744 * 


,410 

J)e Ribos’ foroops, 665 , 

hydrostatic bag. 664 • 

Dessaignes-Hibomont iusii ilia tor, 64^) 

K labetos, pregnancy and, 211 
iagnosis of bacillus coli intcetion, 
210 • 

of breech juresentation, 361 * 

of brow proBOntatioii, 356 
of clioricmepitholioma, 611 
• of contracted pelvis, 400 

of convul.'llons in eclampsia, 529 
of faoo presentation, .347 
* Q|<Lydati^|erm mole, 156 

of inversion of uterus, 481 
of labour, 312, 338 
• of pregnancy, 83, 91, 215 
of rupture of uterus, 472 


ot septicesmia, 584 
«rf tubal mole, 192 


«rf tubal mole, 192 

Diagnosis, differential, ^ee Defe- 
rential Diagnosis. ^ 

Diameter?, conjugate, external, 402 
of f ODtal head, 27 L 
pelvic, 267, 261, 401 , 

outlet, 404 

Diaphoretic measurei|inecla&ipBia, 534 
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albuminuria, 125 
• (iiirinp; lactation, 619 
Difforontial diagnosis of abdominal 
, pregnancy, 195 
of abortion, 220 

of antc-partum hajmorrhago, 408 
of backward displacement of 
uterus, 136 

• of pelvic hfomatocole, 194 
of pregnancy, 06 
of retiovorsion of gravid uterus, 

436 « 

.of tubal pregnancy, 102, 229 
i^l^estion injiormal pregnancy, 104 
*3,>mcstivo disturbances of artificially 
fed infants, 631 

functions in the puerperium, MS 

Dilatation of cervix, ^33, 277, 392, 
504, 653 

of os cxucrniiin, 247tt # 

of os uteri, 222, 245 
Dihilmg bag, rlo RilA‘s’, iiitniducfion 
of, 504 

Dilator, small hydrostatic, 6(^1, 659, 
663 

Dilators, branched metal, dilatatiou 
in inriuetjon of abortion, 

Fonf<irr.s, 233 • 

Dorsal po^^ition, a])plic'atiofi of lobg 
forceps in, 714 

Douches, hot, for hrcinorrhagd, 522 
Douching, vaginal, 31 L 
risks of, 55fi 

Douglas, pouch of, blood accumula- 
tion at, 191 ^ • 

libisuds in, 436 t 

Druijb ill cehirapsia, 536 

*iiiiluciK'itig the uterus, 23lP 
Ddctless glands, 123 ^ 

during pregnancy, 77 • 

Duhrasen’s method in CaBsarcan sec- 
Uoii, 720 • 

• • 

Eclampsia, 116 

bacterial infection of, J24 
complicating laboi^, diagnosis of, ’ 
.529 

medical treatment, .533 
prognosis, S.'JOj 
surgical treatment, 539 
synopsis of treatment, 540 
treatment, 530 • 

conduct of labour in, 538 \ 
flrug* in, 536 « 

ductless glands and, 123 * 

f otiolotfjr of, 121 
hepafle, 121 , 

in pregnancy, 113 
labour complicated by, 527 
• liability to, 115 ^ 

mort|klily of foetal and maternal, 
530 « > 


Eclampsia— confd. 

pathological antinomy of, 117« 
pressure theories of , 1 24 
renal, 121 

conditions in, 118, 122 
tubules from case of, 1 17 
surgical ireatraent of, 539 
* toxemia of, 531 
treatment of, 530, 533 
typos of cases, 540 
uriemic theory of, 124 
Ectopic pregnancy, 168 
KmboU due to chorion u? villi, 35 • 

Embolism, milinonary, sudden death 
from, in the puerperium, 613 
Embryo. 54 

(ibvolopmuut of, 10,01 

Embryonic oetodenJI, 12 
Embryotoftiy, 453 

» Kncystwl typo of iutra-iioritoneal 
bleeding, diagnosis of, I9J . 
EndocoTvicitiH, gonorrho'fil, 203 
Endocrinous panels, 77 
Endometritis, decidual, 157 

decidual and hydroirluea gravi- 
dariini, 1,58 

infective puerperal, 572 
putrid pnerperur, 57! 
Endoinetriuni.^vririeal section of. 
Enemata, c«iline, In eclampsia, .534 
Enloderinic; vesicle, 20 
Epilepsy, diag^iosis of, from eouvuJ- 
sioiis in eclampsia, 529 
Epiphysitis, syphilitie, 168 
EpiBintomv in face prosoiitatioii, 
■141 . ‘ 

Epithelium of umbilical cord, 53 
Ergot, uetion and uses of, 448 

a<l mini Stratton <»f, in post-parfum 
liaunorrhape, 522 * 

in accidental luemorrhago, 499 
i^ijecWon of, 336 
Erosion of cervix, 87 
Eruption*, 75 

EvUceratioli of footus, 737f 744) 
Evolution, spontaneous, stages of, 382 
' in shoulder presentation, 380 
Eo?crotions during puerperium, 545 
^ Excretory funetiuns during pre^- 
* nancy, 78 '* 

Exhaustion from obstructed labour, 
461 , , 

, Exomphalos, 52 • 

^ostosis, sacral, 43 i . • ^ 

p Expression of placenj^i, 334, 521 
Kxteni^on of fcctal head, 301 • 

Extra-uterine gestation, yiH, 188, 1D6 
^Extremities, prolapse of, 393 • ^ 

FAGE,^(Ctal,^iameters of, ,349 
Face presentation, 344 
, diagnosw of, 

cpisiotomy in, 441 
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Fafi‘ pr(.‘HC‘r\tatioi} -vontd. 

• foriM'ps in, 717 
Jiiaua^omoril) of, !J.74, 
in(‘i‘li*iiiism ill, .‘U» 
possilions in, .‘14.7, .‘}40 
Kiif'ial paraly>i.s in m-\*-f»orn cliiki, 044: 
Fallo])i:ni lubt-s, funtlion of. .‘i, 9 
f;onorrliaiiil iiiffctioii of, 203 
f5rcivnti, 171, 172 

infortion of, in puoiporal infcc- 
vion, r>74 
removal f>f, 731 
l^'filiiiLT, arl ilicial, 021 

(liirinji; lirst. wook of life, 017 
mixed. 027 
Fcinalo pelvis, 20.7 

Fomiir, left, eoneenital dislocation of, 
due to ohliipio'pelvis, 42!^ 

Fonton s iitoiine diLaior, 2.>,‘{ 

Kerf ilisalion and implantation, 

Fever, puc'rporal, 003 
Fevor.'^, aeuto infi'ctious, associiiied 
willi prejjnanciy. 

Fibroid ])ojy[)i, 43(i 

tumourN. ('oesjireaii socUon indi- 
cated by, 723 

Fibroids, difVe.nMituil di;\ji»nosis of 
retrovei’sibn and, 130 
^ siib-])ei itoneal, 43-7 

utorino. intbienoi* on 1 iboiir, 4.‘b7 

ami proirnaney, *21.5 
Flat pelvi.s, 300 
FJi^shy mule, 143 

four we-oks' fno&t.ation, 140 
Flexion, elfoot of wediro-shapo lusid 
on. 294 

4'xpla.nalJon.s of inoveniciits uf, 
29.) 

ill fiUM’ iirostYitat'i m, 3.71 
Fo'liilSie.id, a.fter-comin‘t, application 
of forceps If), 7 1 7 ' 
aftiT-eoniiiig. extmided or O'^xed, 
370 

af ter- coni ing in brooch prosciita- 
Uonr30S, 412 
birlli of, 25 1 

eni.^hing of, 741, 743, 745 
decapitation methods, 740 
delivor 3 ' of, 329, 354, 375 
ilianieter.s of, 27 1 
clTcjct uf labour upon, 304 
“ engai«od,” 3^.3 

,-x])ul.sioii of, oxton.:iioii niuvo- 

4 . iiiont 9f, :?‘U 

oxlension ol^ 330 

** oMraction by nxi.s-traolipn for- 
ceps, ,709 

' y .foxtraethm of, J43 

ilcxlon of, 292, 290, 35 J 
girdle of o.m act, 2'i ^ 
irijuric,s of, fttl-3 

in upper pai^of p(3lvie eavity, 711, 
^ level of, during lirst stago, 32‘,' , 


Fu'tal head — could, ,,r 

mol hods of porforalirig, 7;?9 f 

moulding of, 304, .'{42, 349 

after face prosentation in, 
abnormal labour, 353 
extroiiio, 414 

extreme, from labour in 
geiu*rall\'' contracted pel- 
vis, 414 

in Hat pc4vis, 412 
ossification of. 200 
pelvic brim, oiiid bi-manual 
method of ostinuiLing size of, 
421 

ndation to ptdvis, 290 
rotation of. 297, 339, 710 
shape of, 27 1 
sutures of 209 
Avedgi* shape, 294, 11 I 
Foil a I huirtpauseuitatiuii of, 31 S 
sign of prcgnianey, 91 
sounds, inaxiiniim intcrisily of, in 
vortex anil breeeh pri;S(‘nta- 
ftions, 320 
F<ctus, 54 

abdominal enlargenienb ob- 
.^Ij-ucting labqiir, 4 IK) 
abnormal conditions of, H>7 * 
ascites, 100 

nlliliifle of, 205, 207, .‘{1.7 

^ in spontaneous evolution, 380 
axis pre.ssuro, 2S5 
circulation, 58 

eh.anges in, at birth, 00 
|■(lrnplIeations, u^o of forceps in, 
702 

vcomprc'ssus, 102 
dogth of, 195, 230 
tauscs (»f. 120 
in albiiiiiinuria, 115, 110 
^ in is lampsia, 120 

in ufero, 230, 239 
version of, 07 1 , 075 
destruetio'.i-. >f, 737 
disea.so transmitted to, 43, 108, 
200 

diseases o^ 159, 033 
dispoNition of, in normal labour, 
^206 

o.’iampsia apid, 120 
evisceration of, 737. 719 
excretory organs of, 01 
pxteusinii of trunk, 300 
ejftraetioii of, after craniotomy, 
t, 740 

after decapitation, 748 
in Coisiirean socti'en, 727 
extraiiUtorine, retention in abdo- 
men, 185, 190 
forceps injuries of, 718 
found in moles, 147 
heart sounds of, 93, 318 
iiillueneo on iabi/.jr, 243 
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JTtetils— fo//<d. 

•• riitira-utfriiio maiiipiilalions of, 
4()r) 

labour obstructed by, 45tJ 
■ liver of, bl 
niaceral if)ii of, 2.'{8 
mature, 57 

)nontii4y growth of, 55 
mortality ij^ceJampsia, 530 
mumniiiii'd, 102 
normal labour and, 260 
nutrition of, 43, 51, 01 
obstciriii iiijTirios of, 033 
^^udeiiia (»f, 450 
‘palliation of, 314 
papyracous, 102, 23S 
physiology of, 01 
posinons of, 315, 310 
positions with voifox presenting, 
2Sti ^ 

lUiii labour. 


prrsoiitatioiis 

« ;i 8 (> . I 

rosjunitioii in, 00 
retention ol, 23(i 

risks to, in biveeli preseiAiiiion, i 

300 

rotation of, 311* 

*sho4ing nrtnnal a1tit«ido of | 

tlexion, 2tir^ , I 

.^ize uf^22S » , 

skull of, 208 

Sf.e (tho under Fieial Head. 

sponlaneou!^ uiovennnds, 1)2 
syphilis of, 201 
viability of, 57 

woigbt. and sizi" of^>A'i7 a i 

Fontaiiejlos, 2t)l) ^ . • 

in veil(’x ini'sentation, 324 ; 

^istorior, detection of, nor- j 
null la.l lour, 324 . 

Food tests, t)20 ' . ; 

Foot, prolapse i^f, 393 1 

seizing in transverse prosenla- j 
lions, 681, 083 * ! 

Forceps, application use of, 341, | 
703 I 

application to aftc ’-coming hood, 
717 ' . • I 

axiH-iractioii, application of, 703, i 
705 . 

applied to head, 69 1 
dolivory by#71() 
extraction of head, 709 ^ • 
introduction of blade.i, 706, 

jjj708 • 

locking of blades, 707 • 
Miyray’s, 093 
I^ille’B, 697 
traction with, 709, T12 
Walcher’s position, 711, 
713 

when pelvis is eoiTlraeted, 
•712 


Forceps, axis- traction — conid. 

with head in lower parj of 
cavity, 70t) 

with head in u])]>er part of 
rrtvitv, 711 

cephalic and pelvic curves of, 691 
DhaTuberlen's, difTcrent patterns 
• of, 689 
Oe llibes', 6t)6 

double slot, lock and shanks, 
619 

in face cases, 717 
in ]M‘lvic coiiti action. 702 * 

lonu,, applicalion in dorsal posi- 
tion, 7 14 

ap])licd to head, 692 
introduction of blades, TM'i 
• use of, 7140 
long o\i curved, 692 
. .Miij ray's axis-traelion, 693 

Nevilhi’s a.xis-tractioii, 697 

I obstclric, 689 . . _ ' 

' niode« (4“ action of, 697 

np(‘i-atioii, lisks Ilf, 718 
'i ovum, 235 

' «hiiit or slraighl, 690 

.straight-, ajiphcd In he.'ul, ^iOO 
' use t»f, jnflicalioii»< for, 699 

I Fractuie! Iis-.ured. t)f skull. 6M 
Fvaciuicfa ol, latfie-s ot head, 642 * 

of limbs t'lom unskilled iloJiveiy, 

645 

■ KjItM’h. ineihion of, 733 
1 Kiuin<‘l-shapcd p(‘lv«‘s, 129 


({ i.stuo-iStkuitis. acute, from un- 
suitable feeding, 632 
( kisini-int cstioaljuoimirriiage, 648 
(lesiatioTi. *SV r Vrcguuncy. * • 
(ligaiitism, fix'tal, 459 
(ligli’s saw'j ,754 

(Jiidlc'uf contact, diamclers of, 271 
fjlarwls, e/^iJocuinous, 77 

niariimai’y, 71 • . * . , 

inllaniination of. 603, 605 
(dass, intra-utermc Join he nozzle, 589 
(davs tube for cairying sterilised 
boiigh-s, 662 

.(JunoiTluea, prcgnaiu%and, 202 ^ 

''(Iraaluin follicle, ripiuiing and rupture 
of, 1,2 

silo of im[)lantalion, 169 ^ 

MriiJ, Mauriceau-Vcii, 369 * 

Fra^me, 370 ^ • 

^ • »m^ie, 370 • 

• 

^.ffiMATpCBLB, pelv4l% 192 

diffljrentii^ diagnosis of, 194 
in mesial sagittal soction, 193 
treat inoiit of, i9jf 

HycinatocelejTpori-tfrtdpara-tubal, 194^ 


• « 
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ilaBmatoma mole, J43 
^pelvic, 192, 479 
vaginal, 479 
vulval, 479 

l[aMuatoBali)iux, 177, 194 
tubal abortion urith, 18B 
Hsemorrhagti, aucidontal, 484, 488, 
49G « 

troatment boforo laboiii', 499 
treatment of, 507 
amount and x'apidity in tubal 
2iregnane.y, 188 , 

c aiite-partum, in abnormal labour, 
483 

naiiaation, 484 
dilTerontial diagnosis of, 498 
morbid anatomy of, 491 
symiito^gu and infl'ienec 
upon labour, 495 
arrest of, by do Ribos’ dilating 
bag, 504 

bi -manual compression in, .525 
clinical feature of r.bortioii, 221 
concealed accidental, 493, 497 
concealed treatment c»f, 509 
control of, in Ciesaroan .section, 
730 

dill use, 189» 
during normal labour, 

• encysted intutnal; 191, 197 
oxtornal accidental, 497 
from head, as a |!csult of injury 
diu iiig labour, G4 L 
from inertia, treatment, 520 
from lacerations, treatiiioiit of, 
525 

gastro -intestinal, 048 
treatment, (549 
in hydatidiforiii^mole, 155 
■ h. thioatoncd abortion, 223 
in tubal rupture, 1711, 182 
internal, ditfiise tyj)^ in <jxtra- 
utcriiic iircgnancy * treat- 
ment, 190 , • 

in tubal pregr.ahcy, 185, 

‘ 187 

iiitra-cranial, (542 
iutra-peritoneaJ,* diffuse tyx)(» of, 
189 

* encysted typo of, 191 ^ 

of placenta, 16(i 
post- nartum, 518 
f (SusatioK of, 518 

diagnosis, 520 *’ 

^ puerpedXl, 60(5 ^ < 

^secondary po.st-parium, (500 v 
scf^>aration of placenta b^, 280 
f tompofary arrest of, 500 
' unavoidable, C84, 488 * ' 

Hand, prolapse of, 393(, 

Hands and loroarms, sterili.satiun of, 
in management of normal labour, 
309 ' j * 


Head, after-coming, 3G8, 376, 412 • , 
and arm, ];>rosentation of, 3^4 •• 

birth of, scalp appearing sfo vulva * 
in normal labour, 251 < 

vulva completely dilatodnii* 
normal laboilr, 252 
delivery of, ditliculty in breech 

lirosontation, 375 * q 

in face prof^entation in ab- 

normal labour, 354 

extension of, in normal labour, 300 
in passing pelvic outlet, 330 
iluxiou of, in facS' presen ta1;ions in 
abnormal labour, 351'^ f 
in normal labour, 292 
injuries to, during labour, 641'' 
iiiternai rotation of, 297 
moulding of, 304, 353, 414 
present A tibu, (572 
wedge theory in normal labour, 
294. 5l I 

also h’cpjbal Hoad. 

Heart, chango.s in, in eclampsia, 120 
tliseascs of, pregnancy and, 203 
f(£tal, sounds of, 94, 319, 3(52 
in iirogmincy, 76 
in septicaiiifva, 583 
stimulation of, 326 » 

valvular disojjiso and pregnancy, 

, 204 

Tlebotomy, 753 
Hegar t sign of pregnancy, 88 
Heredity and multiple pregnancy, 97 
Hernia, oongciiitaL ventral, 52 
of gravjd uterus, 140 
IIorx)ee' gesta^ionis, J32, 213 
llotorogcnotic iniection, 568 
Hicks’ (Braxton) cophalotribo, 741 
nirthod of bi-polar version, 687 
Hip-joint, disease of, oblique pelvis 
^ ^ duo to, 428 

‘Hooks, decapitation, 741, 746, 748 
Hormone, xrognaucy, 74 
Hour-glass contraction of uterus, 5bj 
Human milk, composition and charac- 
ter of, 618 

Hydatidiform mole, 148 
cau,^aiio(!r of, 154 
clinical features, 155 
^Iragnosi^ of, 156 
malignant* 154 

.section throvgh a chorionic villus, 

4 153 

treatment, 156 
llydfamnios, 147, 159, 359 
fOlfgo-, 161 

Hydrocephalus, 359 rv ^ 
labour ohstructod by,rt56 
mailhgomont of labour in, 458 
Hydrorrha;a gravidarum and decidual 
endometritis, 158 

Hydrosfatic dilating bag of do Ribes, 

. 501,506 / 
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Hydrostatic dilator, small, 659, 663' 
Hyporomesis gravidarum, 126 
HystJFTectomy, Gocsarean, 735 
prognosis of, 725, 736 
• reasons for, 724 
ITysteria, cWfloroiitial diaunosiN of, 
529 * 

’Ilysl erica* voiiiiting, 120 
yCystero-epilejjy, 529 

Tote HUS ncouatoruin, 648 
Incision, abdouTinal, 726 
dTK^'tibator for nroiimiuro infi^nts, 

• t>30 

1 .crliii, jiost-pariiini, causes <iE, 519 
nteriiio, ircatinmit of lia'iiioiThage 
from, 520 

Infantile syphilis, 05(F 
Infants, artiOcial feedin^of,^ligostivc 
disturbances in, iftl 
« fo(!diug, elTect oji W(‘ight, 020 
l)geiiiature, incubator for, 630 
inanagoinont of, 028 
weight of, 020 • 

Inlarctioii, paLhological, of the 
centa, l(i5, 488 • 

piier|Wu'al, 5«i3 ' • 
aulogcnutic infectiou, 507 

bactcBia of, 7it)4 • 

causation, 504 
chaniiola of infection in, *»ti8 
clinical varieties of, 575 
hetiTOgonotio infection, 5(»7 
mixed jnf«‘(‘tion, 507 
fjathologieal aiiuloluy of, j 57L 
pOYV't?rs of rcHistahco to, 509 
^pe<*itic organisms of, 560 
Infcbiiuns, chronic, and TJrp «Fnaney, 
•200 

fnllammation, acute tubal or ovariim 
ill imerpcrium, 597 
local peK ic, 594 

^Tijectioii of sajine solution in treat- 
ment of post-yartum huemor- 
rhage, 526 

in treatment of convulsions in 
eclampsia, 533 

Insanity, reproductive, in puerporium, 
611 , 

Insuillation, in avtilmial rcHX>iration, 

639 • 

Insufiiator, Ribeinont - J)e'38aign<tj»’, 

640 

Inte^ris^l diameter of pelvis, %01 
Internal Dallotloraeiit, sign tif ^ireg- * 
^ncy, % 

Int( STspin^s diameter of pelvis, 401 
Intra-peritoneal bleeding dffituBo typo 
of, 189 

encysted type of, 191 
Intra-utorine bougie for inefbetion of 
abortidli, 601^ ^ 


Inversion of uterus in labour,' 480 
causes of, 480 ^ 

diagnosis of, 48l 
induced, 481 
prognosis of, 482 
symptoms of, 481 
treatment of, 482 

liivoliiiion of uterus in the piiorperiiiui, 
o48 

itithial plauoa, coiilruLling iiileriml 

rotation, 413 

. Ischium, inclined planes of, 300 

Johnson’s motliod of ludvimetry, 408 

Kidnkvs, changes in, in eclampsia, 117 
decapsulation of, in cclanii)Hia, 

• 535 a 

disea^us of, in pregnancy, 113, 
116, 118, 122, 206 
riglit, in pyelitis, 209 
right, predisxioaition to* disease, 
209 • 

Klcbs- Loftier bacillus, 566 
Iviiee-chcst i)Osition in troatincnl of 
piesentation of cord, 391 
I l\.nee-i*.lbt»w position in treatrnenl of 
presentation of cord, 392 
Krause s method of induction of 
aboriioix, 601, 603 
Kypliotic iHdvis, 429 

JiADona, abnormal, 343 

abnormalities in action of nlcruis 
m, 442 

aiitc'jiartum haunorrhugo in, 483 
sy]iix)toms and icJlnence of, 
495 

aiiUi-x»artu_;’i rujituro of mem- 
branes in, 455 

aitiiiido of the fa.'tiis, 315 
hree( h or judvic i>resontati«m,s in, 

' 358 

• brov; presentations in, 356 
Cwsar^an section before and 

after, 732 
during, 724 

> complicated by eclampsia, 527 
diagnosis of, 529 
general principles of tretA- 
ment, 531 

medical trcatmci^t, 533 
occurrence, 527 ^ 

prognosis, 530 • 

• ^surgical trAtnJbnt, 639 • 

• • synopsis ofliroatment, 540 

• treatment, 530 • 

conditions of soft paf ta and, ^33 
** cmiduct of , iTAclampaia, 538 * 

cimtrac^d pelves, 409 > 

management of, 414 
diagnosis of •*pelvic tumours 

• 433P- * 
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Labour, abnormal' -cow/rf. 

4 ^ffoct of o^oractum of uterine 
iniiRolc cm, 4r)4 
fat'o presentation in, lUt 
diiij^nosis of, ^U7 
inanat 2 ;emont of, 
nuvhaniMrii, .'US 
lal.se, IS4, VX) ^ 

ilat pelvis, 410, 111 
■ iiivoraiori of uterus in, 480 
luaiiiijiemciit of, 500 
inoeliatiisni of, in bieecli pre.‘-onta- 
t tion ill lial pelvis. 412 

ifi f^c'neially eoiitiaeleil 
vis. Mil 

In 111 - ox pulsion of i)Laeetit.a in, 510 
oh^truc ted. 455 

by 1ibio¥^ tumour, 4:10 “ 
by liydroceplialiis i450 
ob.stniclion of, eliiiiea I results, 40 1 
ovarian cyst ob.->l met line, 4.'14 
])(‘lvie eontraetion and, ,*114 

jn'oJapsc Of iiDibilual cord aud 

iunlis in. OSO 
ni]»iiire of utiTiis in, 402 
transvtT.se or shouIdiT yiresenta- 
iions, .'177 

treatment oi! a^•eidL•ldal^h^eml>r•• 
rhajjre before*, 400 
^ twin labour, ;i8(i “ 

Labour, noniial, 241 
a;re faelfir ill, 24 I .• 
eliloroform ilurinjz, :127. 020 
date of, 211 

diagnosis aiul general I'ourso of, 
ill oeeipito-po.sleri'»r positions 
of vertex, 3:18 

di.'^plaeerinait of pel\ ii- lluorin,2U2 
elToct of. U[toii tliii fu't'ul head, ,‘1(4 
fir 1 .^tage, d'uifitimi of, 248 
first .and second stage*!, mati'rnul 
passages and, 2,54 » 

fa*tal po.sitioii.s in, 287 
fo'tUH and, 2ti0 
forces ,of, 27;i 
general oflFccts of, 278 
luomorrliage during, 278 
labour eentn*, 278 
liquor amiiii in, 272 
management of, 308 

abdominal palpation in, 312 
anfisejitics in, 308 
, diagnosis) 312 
..Orst atage, 325 
preparations, ,'108 
second Stage, 327 
' 4hird Ntagis 331 
mechanism of, 284 
nerve centre oi, 278 
stages of, 246 .9^ 

stage of, first, 247 
fleeoml, ^48 

second, 'W'fth eaiial in, 27''‘ 


I<ahour, normal — corUd. 
stage of, third, 25:J 
onset of, 243 
pains of, 243 

l^abonr, ovariotomy during, 435 • 

nrceipitate, 400, 442^ 
promiiture, 242 

ill albuminuria, I ]*!i 
induction of. ^6.51, 652 

in iwlvic^oon tract ion, H 0 
postniaturo, 242 
stTOTjd stage, expulsion, 248 

prolonged, ifse of forceps in, 
700 ‘ “ 

third stage, anatomy and pliv^io- 
h)gy of, 27i) 

vaginal examiuatlon during, 32 J, 
347 

Lacerations in f^ueeps np(*ration, 718 
h:x*n‘oi‘rhage from, trealim*nt, 525 
Laelalion, effet .'iiid hvgiciu* during, 
610 

of, OOO 

Langhans, cells of, 30 
islets of, 30 
layiu- of, 32, 37 
Leg, ]iiolaj>s(‘ of,'J103 

l»ulliug down in plueeuta pnevia, 
,501 

/ white*, 508 
Leoi>old’s o\um, 20 
Leueoeyiosis. .517 

Limbs, fractures of, from iinsirilled 
delivery. 045 

, pr(4aps(} of, in abnormal laboui', 
rso, 30:> 

1 Linn* salts, cxcrelion oi, 70 
wati‘r as dilueui., (i24 
Lipoid '“ibstiinees in blood, 110 
Li(|Uor aniiiii, eompositiori of, 49 
escape of, 247, 253 
fujvtion of, 51 
ill norinxl labour, 272 
' Lithopasdioii, Ls5, 196 
; IjIvlt, changes in, in eclampsia, 118 
1 ilisea.ses of, jiregiiane.y and, 78, 

I 211 

firtid, six(?of, 58, 61 
- Lochia, as channel of infection in 
])uc' ^.'ual infeelioii, .568 
: Lochial discharge in the pucrperiuin, 
554 

■ “ Longings ” in ])rogiiaiiey, 77, 104 
i Jjozengo of Michaclis, 403 

! Lutoiti cells, 5 

It * 

I MAiiAiiTA ill iiregnaucy, 20** 

I Malo jHilvis, 256 ^ 

j Malforina'fion of uteru.s, and jirog- 
I nancy’', 141 

I Malignant uterine disease and preg- 
' nancy , '2 J 7 

! Malniitrilioii, signs of 75 



INDEX 


769 


• • 

^ MMiiJiials, lowor, amnion in, dt’ivplup- 
of, 14 

Mammary jjIisco^s, OO.'J 
i[aiuiurtry 71 

actnafjdii in prc^rnancy, 7.‘{ 
inHainmatioii f>f, <iO;i • 

• t iralnir'iij , r>0.") 

])iv:m<MiL.irv in, 72 

• Manipulatioflf in tr(‘KLin(‘.iif of hack- 
ward diNplacc.irU'iit ot nlcrns. |:{S 
Mastitis, (id:^ 

Matwn.il foru^^licalions. use of fon-i^ps 
.111,701 

*Maiiiii'raii VritLM'ip in lireocli |)T<*s«*n- 
taiioii^, :i7d. :j7l 
TVloals, fee. Is ff)r infant*'. ()2n 
Mo<'«»iiiuni, aniouiiL <»£, 017. 020 
.Mcl'ima nctiu.iOf! nin^ OtS 
AUMrihrancx. jiiitr p.irtiiiii ruptme of. 

•r»s • » < 

irimur^enn ill of, fd.7 
* di’ii\c'r\. of. iT» noiMKiI l.ihoiir, 

dj,-ra •e*' »>f, I '»!> • 

inoi'liiil a'llu‘'.ioii of, >512 

Ucero'-i', «)(. 

r^ptiiio of^ 24 oDO ^ 

* III iM'lin lion <ii alioi Lioi'i.^iOl 


1 

! tubal, J74 • 

i chorionic villi hi, 17li 

I ulcrinu, 14‘1 

! CcansaUon of, lot 

i c4Inic*al features of, 1.70 

symjitonis. MS 
! * vesicular, MS, I ”»(» 
i Mimsti rs. OS, IIM), Iti7 , 

I douhlo. too • 

Morriiiiir sudeness, sMoptom of pro"- 
naiuy.Ho ^ 

Morphia in convulsion-* in eclampsia, 
5^7 

Moitalily of oiccch |;j!i**'(‘nl:ii ion, 1107 
o1 Ca-sarcan njici-alions, olO. 730 
<>l <-ciaiup-ia, oSO 
*of forceph opflatiun, vIS 

of p*icip(Mal infc.cUuu. .71)1 
c>f syniph\>ii)i oiny. 7.73 
^]<)us>r, |i ocesft of fi‘! tilisalioii in. 10 
Multipar.i. ‘.^H 
.Vruiumlliojl fmf is. |0:> 

Muriforin ho \ \ . II 

.Murr.iy's a,vis-l ract ion tmv-cps. 00.3 

111 (“ini*, clcumcs in, OS ^ 

>ryxo-lihi‘ii;nLil 1 , p^i -cnlal, lhi> 


71cn*,Trii«T! ilcfiiliia . S * 

Monsii-iiaiion.il ^ 

.inalou'v of, s 
arrr'.'il of in pri-jnancy, SI 
anc^j of, due lo d]icraliv(‘ 
inclliods. 731 
circ<-l (Ml l.o't al iffn, 0 1 0 * 

M«*nt:^ dc-lui iiancc.*. in pccun.mc#, 132 
Mcjto-\ cl ! I' <il pine. pD-iyon .'ind 
fliajK- (if, 3-77 

flfs'cun.il .3 1 1 g 

^bn-i’iiry, jKM-d'io i.'' ]»f umi lit, 

fmin doMi'liircj,. 

^.Mol.iholisiu. c i,-'ho!i\ dofle, lOO 
m pn-cnrini-\ , 

Mel lit i-^, .773 

MotroriiiaiiiLi in hih.il p curijuu-ik . ISJ 
Milk, as-*'", ( oiiijiosiiii^n of, 021 
( i)W ■•*, ( onipiisil iun i/f , (*i2 1 
cream of. 024 ^ 

mo.lilical io| fif, 02-S * 
pastc.nrisaliiii of, 1)2.3 
prolcids i^t. 1)22, 02 f 
."Lciilisatinii of, 023 • 

1 in man, 7'^ • 

^ •( omi^i-'ilioiiandcli^ractcrof# 

018.1)21 • 

0 JtiWy amount secreted. Oil* 
^leiueiits of, .700 , “ 

Milk steriliser, Soxlilet's, 02,7 
Aliscarria^e. ,SV#j Alioiiion. 

Mule, blood, 143 • 

llesl^v, 140 

Uydalidibjftn, 148 • 

"b’.Si. 


•' • 

N'Ai.Lon'^ obliipijiv or aaiicrior 
a'^yiiiiitism. 200, 201 
poll I*., ftii 

Xavcl. .S7 ( rinhdicij^. 

Ncciosi.s, Tuassivi-. 100, NO 
Xeiilxuti-* 111 p *cLMiiiM'-y, 200 
Ne])liimtiMny iii py(*l0 i-i. 2j. I 
Xei voii.s di-*t tirljancc-*. db-i t on lacta- 
I ion. (ilO 

(‘\.-i(iMic jF, ri*!c (jf I iMUDcra tun- 
due to, .71 1 

in [M-c^inni , .'i,211 
N“ it is.*pi-eL!,ii.i jK V .in I, 211 
NomIIc h a VI tion force]) , 007 
Nnw-hof n i iiiM. 0 1.7 

l)riM>t fl’C lirijf oi, OJ* 
can- of, 0 1 1 ) 

>:cnci'al man c^cniciiL of. 01 7 
'* skin oL 021 * 

Niiifili--*. c!‘a^-kcd ().- "Di e, .702 ^ 

pn']) nation toi* ^U'-.kliii'2. .7i)l 
X^droycn, win in i'\ I’.dioii of, 100 


^InSTi'Tiur fon-cjn^iS:^ • ^ 

in|fcriL‘s ajid disya-'C-s of the f(ctu.*(. i 
:• •03.3 . 

mudes of action of, 4107 ^ 

1 ^ operations, iwL * 2 

^ ^^*riIi--.er. .300 * 

, Oecipito-aiift r'lor jiosltion, axi.sdrac-* 
tion force ]).*» in, 7fc3 

jOccipito-frgrital jJSliie, position and 
j Aha^ic of, in normal labour, 208 ^ 

49 « 
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Oecipito-postcirioi' position, difficulty \ 

* in dcWvctfing head in, 338 
usuaL moulding, in normal • 

labour, 342 | 

of vertex in normal labour, 291) 
management in, 339 
ineohauism. 337 
diagnosis an<l goncral coursA 
of labour in, 338 
* in normal bibour, 337 
Occiput, backward rotation of, in 
normal labiuir, 299 
^forward rolaliou of, in normal 
lit hour, 29K 

(Kflcnia. fa-la I, ioO 

in j^rcgiiancy, 200 
of jdncciita, JOG 
t)ligo hydiamnio-^. IVil 
0n<'3"tc, liunian, 3 * 

Operations, obstetric, G5U 
Ophilialniia ncfuiaiorum, G4G 
prevoritioij of, Glo 
treatment. G47 

Oxuum in threatened aboTlion, 231 
Opsonins, 501 

Os extenium, dilatation of, 247. SlC 
aUo (Icrvix. 

Ossifioalioii of fad, 41 skull. 2G9 <■ 
t tstepmalaeie pelvis, advaneed do- 
forniily of, 424 
pseudo-, 423, 42G 
with moclcMato defonciily, 424 
C)-^ uteri, dilataliiui of, symptom of 
abortion, 222 ' 

inteinal, ililalatioii of, in normal 
Jaluiur, 245 « 

Ov.irian cyst obstineting labour, 431 
• i-y&lie tumours, 154 
jirejirianey, 1G9 
tiinitmrs, 433 

(Jic.vatean section dndicatt'd 
y, 723 t 4 

incgnaney and, 214 
Ovaries, infection of, in pimriicral 
inf^'dwju, 571 * 

lemoval of, 734 

Oviirioloniy during labour, 43o 
v)ver-»listensio!i of lower uterine seg* 
mciit, 4G3 
Ovhlation, 1 ** 

Ovum, apoplectic, 147 
Bi-V'ce-dVache-r, dG 
<aJlu]>lete, 31 
^ ninth wccjk, 49 

t fiom fourth or fifth wvck,48' 

* fhrec months’ dovolopjneiit, 

^ vcl,ainod after death, 237 

j (*,mdition of in abortion, 228 

* . ik'tached in abohion, 222 c 

* cinbodiling of, 19 ^ , 

expulainn of, . in tubal abortion, 

179 

extra-embryonic portion of, 12 tf ^ 


Ovum — contd. 

fertilisation of, ft. 1 1 
fertilised, lodged in fallopian tfiibo, 
173 

forceps, 235 
im^ilanlatioii of, 9 
lit‘Ojiold’s. 2ft 
nutrition of, 20, 30 
Peters’, 18 s. i 

segmentation of, 11 
vSpee’s section of, 27 
Teacher- Ibycc, IG „ 


; Pain, alKhtminal, in inlra-peJ‘itoiioal 
liamioiThage, 189, 191 
clinical feature of abortion, 221 
in bacillus eo)i infection, 20S 
in labour. 243 

pains, biuiiin.e-dowiJ,‘’ 252 
character of, 330. 339 
Pajot’s man<eiivrc,«(>9G 
Palpation, abdominal, 312,378 

in transx'crse presentation, 378 
; PanhysLcrc-ciomy, 735 
Paraiyscs, birth, G44 
i Paraly-sis, facial in new-bnrn child, 
^ 044 ** 

of arm, 045 . . 

l^arafinetrilis, r><»,5 
Parietal obliquity. 290 
Parturieuf canal, fully dilated, 204 
uterus, 273 

Parturition. *SV-'c'lja))oiir. 
Pasteurisation of milk, 023 
Pi’ivie, a Ml, wiifhh of, (-.stiiiirtUon by 
({ palpation, 403 
axis, 203 

boncK tumoiL's of, 432 
! ^cavity, brc».ch an-ested in, 373 
. cellular tis.siie, iuHauiiuation of 
and puerjic.ral iiifoction, 574 
cellulitis, -595 

contraction. ‘'nreei*s iu, 702 
J floor, ilisplacenient of, in labour, 

202 

rigidity, of, in abnormal 
i labour, 441 

^ hscmatoiua, 479 

I . inflnmmati(iu,t comniou features 

of, 59e: 

local, TvO-J: 

tiiiatmcnt of, 598 

I oTgfikiis in septicjeraia, 583 

i ^ pcntqriitis, 590 -v 

I prtfsentations, 358 

! tumours, diagnosis of, 433 

I veins, infection of, in p ^rperal 
infection, 575 

ligature or excision of, in 
j ^pysBinia, 602 , 

j See aho vnder Pelvis, 

t ' Pclyimeters, 401, 407 t 
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Cplviniotry, clinical, 4<»l, 408 
external, 402 

• internal, 405 
Pelvis, analoniy of, 2 .j4 

anterior-posterior dia meter 
onflct, 404 ^ 

cavity of, 25V) 

eotidilions for symphysiotoniv, 
750, .'i52 
contraeloiJ, 400 

and abnormal labour, !tl)4 

• (Ijc.^iroan section in, 722 
ernniotomv in, 7;1S, 740 

jjeiHMally, 505 

nu'chrinisin of labour 
and, 415 

Wiilchej’s position in, 
7115 

labfMir and, 4^00 . 
luanapjiiinenrof labo.ir in, 414 
pie.Lmanws and, 400 

• rare forms of. 425 
diajional conjuf^ate of, 405 
diamel ers < •(, dcse i j pi i< ai, 257, 20 1 
diaiiieter.'i of out lei. 404 

efl’eet of j'lilwotomy nil. 755 
^mlar^red* jienerally, 1(H) 


false. 




Hat. 


fei.'uiN', 255 

outlet ()[ pelvic brim, 257 
, 500 ^ I 

avis-i ract ion forceps in, 712 
lalto'iir aiiTi. 4 10, 41 L 
outlet of, ,500 
nicliitic, 507 
I varieties of, 300 
rioor of. displacement in labour, 

2«i2 ■ I 

sloping, 208 

futnicl-sliapcd. 420 j 

ibilivery of head in, 714 
internal iiieasureiicnls, 405 ! 

kyphotic, 420 
male. 250 

measureniej.Ls of, external, 401 

external conjujj;alc diauieOer, i 
402 • * « 

interci istal diainelcr, 401 ; 

interspinni^ dia^ji^tr, 40f « 
Napide's. 420 1 | 

normal, plaml; and axes of, 200 ‘ 

oblicjuo, csjiigonital disloi^ition ’ 
due to, 428 . . . * ’ 

A due to disease uf ^lin-ioinb, 9 

oslvomalacie, advanced deformity j 
Jf of, 424 , _ , 

with moderate cfljfoTmity, 42? | 
outlet of, 258 j 

or lower pelvic strait, 258 
palpation of, 403 * 

pSeudo-^stcoiiiahtcie., 425, 4^0 


Pelvis 

relation of fo^al head to, £90 . 
Robert’s, 427, 428, 
scoliotic, 431. * 

.Mpoudylolistlietic, 43 1 
transverse diamelor of, 405 
-Vci; (tho under Pcdvic. 

•Peptones, placental, 81 
Perforation in craniotomy, methods 
of, 738 ^ • 

Poif orators, method of usinj?, 739 
Perimei ritis, 575, 596 ■ 

Perineum, lacerations of, types# 755‘, 

757 

primal y repair of, 754 
rupture (if, 480 
Buppovlins, 329 

P<n‘itoneiim, infoglion of. in puerjicral 
infection, 574 
Peritonism, 190 
Peritonitis, ]H‘lvic, 573, 59(i 
puerfieral, jicneral, .594 
Pernit-'ioiis viunitiiijr, 120 
Peroxide of hydrof^en douch, 311 ' 
Peters' ovum, 18 

embryonic area in, 21 
PhlobiUs;r>75, .575 * 

Plde«j;ma>:ia alba dolens, .55)8 
ehait uf ease. (>0I 
clinicut' features, 599 ' * 

forms of, 598 
trouticenl, 000 

Phlegmon, broad-ligamcul , 571 
Phthisis, jin^gniiney and, 200 " 
Pigmentary changt“5 in pregnancy, 72, 
75 

Pituitary extract, valiio of, in obr^te- 
tries, 447 

Pituitary gb id, hypo.lcr'inc infcM'tion 
of, 520 v> • 

Pliicoule, anonudies of size and shapi^* 
;02 

at term, 44 

(d..tachmcnts of, scheme. 33 
biparlit'*, l()2 
civculalioji throngn,*'!^) 
degeneration of, 100, 200 
» deUv'’ery ol, 2.’)3 ^ 

>jinj>nMsion of fundus to 
empty^terus afton, ^4*80 
ditli^, 1()5 
digitS.1 removal iif. 515 
diseases uf,*159, lol , 
o\i>ression of, 334, 521 
. in uurncifLl liAiuur, 335* 
expulsion of, ^33 • • 

•foetal surface, 45 • 

forniation of, 30 ^ • • • 

fuli^ devoubptid, of eight months, 

• 

function of, 43, 6-1 
hsemorrhagi^^f, 166 
insertions ilmbilical cord, 54 
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Placenta- -row^r/. 

ui^loriial oimilalion thnni«h, 10 
morbid adlio.mbiis of, ril2, olT 
muliiloba! 102 

neciosis of, 2110 
lion -oxp\il> ion of, olO 
miinbcis of villi in. 
ti'di'iiiii of, JOO ; ; 

patholoiriffil infiiR-lion of. 105 
,qnick.coinplir«tinL'<i])t‘iation, J08 . 
it'ti'iiliinj of. 5fl, 517 

(iiu‘ lo I’oiil ruction ring, 5J4 | 

^’I'paiution of. by formation of ' 
ulro-placi'iital clot, 2S0 ; 
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.‘'C\cii monihs. M*ctioii through, • 
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,sm'ccnt 111 lata. |02, lO.’l 
M’pliiJit of, 100 

1 n-alim-nt uf. in CiViriUTail SPCtiOll, ‘ 

729 

in i-c’< omlai y ubdoin inal ]ncg- 
namv, 198 , 

tripaitito. 102 

iMpIil, 195 - j 

liibci'clr of, I0(i ' 

twin, 98 

uterine 40 ' 

villi ill, 50 i 

villus aftai lu'd to dctHdiia, 57 i 
w'lib extensive hamioriJi/lgi*, 151 I 
Plar'cutu and ( hoi'uui, 27 , ' 

Piiu enta piarviji, 09, 500 j 

i‘»to il. 484 I 

< a'Miiean >e< tioii in Irealniciit of, ! 

507 I 

• ■entiiil. 19J 

eonij*an!-oM of mellioil.'. ol tri-at- 
D'ent. 505 # ! 

ilill'iX'Milial dia^nosi> of, 498 j 

h:vmorT haue diu* to, death from, ! 
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Kileiul. 492 
moitality of. 5J0 
piilJing dowoi a leg in, 5(H 
severeTkses of lieatmerit, 500 
slight eases of IreaLinent, 50(5 
treatment of< 499 \ 

version in, ilOfi 
PJate idal toxa-min^ J 12, J22 
Placenritis, |0J 

J^Ianes and axes, fa tal head, 297, 357 
pelvic, 2(ji:>, 203 
Platmohi-ti,oi)hoblast, 19 
PleimsY in sepii. iemia. 585 ( 

Plugging tile ei!rvi?t, 500 ^ i , 

the ufc.*nis, 524 ^ 

t ^ tlu‘ vagini^, 508 
IJpif^iiTioiiia ill .sepiieaijniia, 585 
P^ilyhydi amnios, 150 ^ < 

polypus, in tra-utei i lie. 229 ‘ ! 
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Pragiio grip, 570 • «* * U 
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with, 199 
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albuininuria during^ 115 
etiology, 120 
treat nieiii, 124 
a])petiilieitis and. 215 
artifieiai inteiruptiou of, 051 
bpcillus eoli infection and, 207 
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ohrnnie infections and, 200 t 

ciiciijaloiy system in. 70 
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diagnosis of. 83 
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di.M*a.>er of liver and, 211 « 
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iliMirders associated w ith, 199 
disnirlr'i\s of. 107 
ductless glands in, 77 
duration of. 8 4, 21 1 
eclampsia in. 115 
eighth week 87 
eyietory functioo.> diijiiig, 78 
c\rra-ulei inc, I(i8 
d'-tguoNis »»f, 190 
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'* p. <*sf*iital ion in, 544 
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general jihysjological changes in, 
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goiioiTluea and, 202 
i Jlegar's sign of, S8 
hydioeejihaK4S in, 457 
hydiorrhii'ii in, 158 

‘ 'rf> 

in rudiment ai\' left uterine horn, 
141 f 

iijHiienc(! of venenail diseases on, 

" 201 

intrrfMigamontary, 182, 184 
^ iiitva-j^eritonitil, JS*/' 
isthmial, 182 , 

lualf^^ia and, 205 

* malforifiHtion of utcrii.s aiiW, 141 ' 
malignant uterine diseas<f and, 21 7 
mammary gland changes in, 72, 
74 

melabolisin in, 79 , ‘ 
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sivteentli week of, SO 
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^ypliih" and . 200 
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in 
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elnm al eo',ir.--e. 10 1 
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uterus. 1,'IS 
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operation, 7^8 • - \ 

eiidoinetrili.s, infjjetive. 572 
put I id, 771 
liumuaibagp. (iOO 
infeeliOM. 7fi.‘{ 

ruorlality of, 7(11 
• pei ilonihs. general. 701 
Puer])e? ium. 742 

al'lm -pain* in. ^777 • 

ilioi lonepitheliiiniM in, (»()7 
eeiieral physiology of, 742 
lj>u)enie measures dining, 77# 
involution of iileiMs ni. 748 
Ineliial di.seharg<‘ in. 7.74 
m.niaijeinent oi, .770 
m)iiii!il. .74li 
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-apuemia in, 770 
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(einpi'.r'anire m. 71. *4 
L*iilmon.ii\ .1 li’>( (•‘-.'-es in ‘•(■[diesemia,- 
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l#)nuelH»i, male and female, 1 1 
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I’sfmdo-OHteomalaeic pelvis. 427. 420 
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Pn^ih'iidVf Miehaelis, 403 • 
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I Uigidilv of cervix in abnormal labour, 

• • 438 ^ 

of pclvi<; ileor in abnormal labour, 
441 

Kobort's polvis, 427,. 42S 
Rotation, bn.l^k^vtt^fl, of ot<‘ij>ut, 299 
external. 394. 3 ”>2 

caiifl r(\slituti(»ii, 393 ' 

Iwt'iUuii ()f shoulders below. 

• :W 2 , * 

forN\aril of occiput, 298 

spon tanoous , 331) 

• of f<r»tal hea<l, 3‘i9, 332 
of head in Hat i^oh is, 411 
internal, 297 

in breech pre.siMitatioji, 394 
iKc-liial ])lan("s oontrolliiijr, 413 
iimnual, 340 

Roiith’s stritislica if L'resarciu opc*ra- 
lions, 739 

Uwpture of nu‘mbranos, oOO 

in induetioii of aboition, 959 
Rupture of iHjiiueiim, 

of utoriis; abnoriuaUtie.s cau.‘'iiig, 
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diaguoHis, 472 

inlra -uterine nmnijiulalions 
<'£in.siiTg, 495 

involving Iowit si'gineni und 
r,ervi\, 479 ' ^ 

nice lijfn ism, 493 
morbid auatoniiy <d. 198 
0]K'nitLve treatment, 477 
risks of, 4J3 
spontaneous, 493, 498 
.s 3 'inptoms, 472 ^ 

Ihrougli Cr'psfirean sear, 497 
, Ira lima lie, 492 

tiealmeiit oft»i71, 479 
of i/eins. 479 ' 


tubal, 180 

Sackom, breech iiresontat lous and, 3t>l 
Saline ‘■’oliition: injeetioiiM ot , in eoii- 
vuljshms of eelainpsi .. 533 
in pbst-iMii tuiu liaiimirrliage, 529 
Saline transfusion in eclampsia, 533 ' 
Salpingit is, ehronie, 171 
Salpiiigo-ooplioi itis, 599 , 

Sa'igu*’.s method in Caesarean seetion, 
7pj 

Saprimnia, 579, 578, 585 
(■^arl ot ease dT, 589 
ill tliiB pueijH'rium, 579 
Safrophytic. organisms, 594 
Schwltze’s method of artilieial '-esj ira-^* 
tioii, 639, 937 *' 

Si?ol)pti<?‘ppJV la, 43 1 
Soppis, umbilical, 6\f> , 

. Septic abortion, i539 j 

8eptic«emia, 577, 581, iySo j 

diagn(/.si.s of,'GS4 ! 

in puorpiirium; '581 . ' . * 


Septicu?niia —conid. 

onset of, 581 %. 

lirognosis of, 58(5 
temperature in, 582 
treatment of, 587 
general, 593 
' specific., 590, 592 
feui'/ical, ;193 - , ^ 

tyiH'.s of, tj'eatment 587 W 

Serum reactions in xiregnaiu-y, 80 
iSex of twins, 98 

Shoik. ('rite’s iiietliod ot in-eveptioii, 
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.‘11 ill Ira -peritoneal im^norrhii'^i^ 
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jirevention of, 593, 597 * 

surgif at, 532 

Slioulder pre.se n la tion. dor.'io- posterior 
po.silion, *,>78 
im[ia'*loil 38-1 
luechanisin in, 380 
prosontatioiif . 377 
eau.ses, 378 
inaiuigemenl of, 382 
'^oecurnmee, 377 
■ Shoulders, delivery of, 395 
ill normal lab^air, 332 
•Shoukleisf-inijiai ted. 381, 3S1 « 

^ ^ position oi. bccfore and after 
r ux1/‘rna.l rotation, 302, 303 
“ Show *' in iionnal labour, 241 
I iSialorrhdni, J31 
I iSbns’ speenluiu, 232 
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; Skull, iissiired fracture of. 944 
fieteil, 29S . 

Jl^ydrocephiilie, 45.S 
nlao I'Velal Hoad. 

I SUutsch ,»eU.wJieter, 407 
I Smellie grip, 379 
I Souffle, funic, 95 
, lOerine, 9.3 
i Soxhlet’s mi'k steriliser, 925 
I Sjioculum, Siinv\ 232 
i Spec’s human ovum. 27 
I SperniAtozoa , activity of, 9 
i V^pine, him bo -sacra I, with normal 
j pelvis,, ^02 

I Spirocheta pallida in placental tissue, 

'J' . 

j Spleen, changes 1(11, in eeliiinpsia, 119 
i Spmidy lol i.s thesh i ,«ionim and li t lubar 
! ' yortebrie in, 430 
' Spondylolisthetic pelvis, 431 
j Stage.s' of labour., , AVc^Mm/c'/ La' '»ur. 

1 '^IcriksaiJioii, ob£intrie,‘'309 
I of abdominal wall, 72i* ^ 

1 '■ ’ of .milk, 623 ' 

j Steriliser, Obstetric, 309 
j Sterility’’, gonorrhena and, 203 
I qiiesUon of, after Ca'surcau sec- 
tion, 734 
St.ill-birth, 633 
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Stools, infa^. diaractoi’ of, 020 
Strc^ococcais: inflection, 500, 570 
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slate- tics of, 752 
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‘/nanev and, 200 




Toxannic vomiting. 127 
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mUU Incm.'ilosjilpinx. 180 
'rubai mole: 171 
prcjLiU{Mi(‘y. 171 
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«* )ha\i^/>rniaUon of, mid Miaucv, 
r 141 - N. 
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^ menibunos of, affected by oviim, 
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in noimal labour, 2-73 
' in infection, 571 

obliquity of, in normal labour, 2(14 
palpation of, 315 • * 


x^gfng of, 524 
polarity of, 277 

preaauny^within^ direct and in- 
direct, 284 

ju'imary inertia of, 438 
remaval ^f, after Oicaarean sec- 
tion, 724 

retraction ring, irregular, .3l7 
retracting wall of, 276 
right lateral obliquity of, 92 
ring of, 275 

in normaJjflRour, 275 
rupture of, 46^ 474 
.size of, in hydranfliio.45 l(>0 • 

SstrueturaJ ch^ngea in, in puer- 
^ periuni, 552 ^ 

in third atage of labour, 281, 
283 • 
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V \('.oisiK treatment of septiia'itiia, 59 S 
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Vagina, bacteriology of, 554 
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f injiirios to, by for#eps^718 
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367. 672 ^ • 
of frrjtus in utcro, 071 
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of fentUM in utero, 675 
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steps of operation, 682 b • 
^r transverse presmita- 
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in placenta praivia, 605 
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X)re9eiitatiun in nonnal labour, 
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j VilU atrnjihj^d, 42 
I choiioriic, 41, 15.3 
fully f(u*merJ, 34 
placeuftil, 36 

sho^^'jIlg proliferation of ^ncy- 
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. V^omifing, awss«)ciatcd, 126 
4iagm>sis of, 129 
hysterical, 126 
pcriii«-i«)us, I2b 
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trea^^ment of, 130 ^ ^ 
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p», 369, 370, .371 | Wh«itori’s jelly, ^18 


I W^eight of fa'tus, 57 
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VeiiLWir diseases, infliKiBiH^m 
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VculQU&^siem in pregnancy, 76 *• 
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